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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the front face of a zinc system plating steel plate or an aluminum system plating steel 
plate, the polyalkylene glycol of the (a) number average molecular weight 400-20,000, The polyalkylene 
glycol modified epoxy resin reacted and obtained in a bisphenol mold epoxy resin, an active hydrogen 
content compound, and the poly isocyanate compound (A), (A) The epoxy group content resin (B) of an 
except, and the hydrazine derivative which has active hydrogen (C), The aquosity epoxy resin dispersion 
liquid which come to distribute underwater the resin obtained by making active hydrogen content 
compounds other than (C) (D) react if needed, (b) A silane coupling agent, and the (c) phosphoric acid 
and/or a hexafluoro metal acid, It has the surface treatment coat layer whose coat thickness which 
applied the surface treatment constituent (I) to contain and was formed by drying is 0.01 micrometers - 2 
micrometers. Furthermore, the coating (III) containing the following component (d), (e), and (f) is 
applied to the upper layer. The coat thickness formed by carrying out heat hardening has less than 5- 
micrometer 0.1 -micrometer or more resin coat (II). Said resin coat (II) by solid content conversion The 
following component (d), It contains at a rate of 3 - 30 mass section, (e) - and 2 or more sorts of solvent 
system heat-curing mold resin: from which (d) glass transition temperature differs (f) - polyethylene 
resin: 1 which has the melting point of 130 degrees C or less as 100 mass (sections e) solid lubricant - 30 
mass (sections f) non-chromium system rust-proofing additive: - Each of two or more sorts of solvent 
system heat-curing mold resin with which said glass transition temperature differs (E) Two or more sorts 
of hydroxyl-group content urethane prepolymers which consist of the following and from which glass 
transition temperature differs, (g) At least one sort of polyols chosen from the group which consists of 
polyether polyol, polyester polyol, and polyether polyester polyol, (h) At least one sort in an isocyanate 
compound, the block poly isocyanate compound as divalent alcohol and a (i) (F) curing agent, and 
amino resin, since - the surface treated steel sheet excellent in the press-forming nature and corrosion 
resistance to which sum total coat thickness of the coat after desiccation of a surface treatment 
constituent (I) and a resin coat (II) is further characterized by being 5 micrometers or less. 
[Claim 2] The surface treated steel sheet excellent in the press-forming nature according to claim 1 and 
the corrosion resistance which are characterized by said epoxy group content resin (B) being the 
bisphenol A mold epoxy resin of number average molecular weight 1500-10000 and weight per epoxy 
equivalent 150-5000. 

[Claim 3] The surface treated steel sheet excellent in the press-forming nature according to claim 1 or 2 
and the corrosion resistance which are characterized by said aquosity epoxy resin dispersion liquid (a) 
containing the curing agent which has filrther a hydroxyl group and the radical which constructs a 
bridge. 

[Claim 4] The surface treated steel sheet excellent in press-forming nature given in claim 1 thru/or any 1 
term of 3 to which a surface treatment constituent (I) is characterized by carrying out 0.1-80 mass 
section content of the 1 - 200 mass section, a phosphoric acid, and/or the hexafluoro metal acid for a 
silane coupling agent to the solid content 100 mass section of water-dispersion resin to the solid content 
100 mass section of water-dispersion resin, and corrosion resistance. 
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[Claim 5] The surface treated steel sheet excellent in press-forming nature given in claim 1 thru/or any 1 
term of 4 to which a surface treatment constituent (I) is further characterized by carrying out 0.1-60 
mass section content of the water-soluble phosphate by solid content to the solid content 100 mass 
section of water-dispersion resin, and corrosion resistance. 

[Claim 6] The surface treated steel sheet excellent in the press-forming nature according to claim 5 and 
the corrosion resistance which are characterized by containing the water-soluble phosphate whose mole- 
ratio [ of a cation component and P205 component ] [cation]/[P205] is 0.4-1.0 and, whose surface- 
preparation constituent (I) is one or more sorts as which a cation kind is chosen from Mn, Mg, 
aluminum, and nickel as water-soluble phosphate. 

[Claim 7] The surface treated steel sheet excellent in press-forming nature given in claim 1 thru/or any 1 
term of 6 to which a surface treatment constituent (I) is further characterized by carrying out 0.1-50 
mass section content of the non-chromium system rust-proofing additive by solid content to the solid 
content 100 mass section of water-dispersion resin, and corrosion resistance. 

[Claim 8] Surface treated steel sheet excellent in the press-forming nature according to claim 7 and the 
corrosion resistance which are characterized by containing at least one or more chosen from the 
following (el) - (e5) a group as a non-chromium system rust-proofing additive added to a surface 
treatment constituent (I) and/or a resin coat (II); 

(el) The organic compound containing one sort chosen from silicon oxide (e2) calcium and/or lime 
compound (e3) poorly soluble phosphoric-acid compound (e4) molybdic-acid compound (e5) triazoles, 
thiols, thiadiazole, thiazoles, and thiurams, or two sorts or more of S atoms. 

[Claim 9] The surface treated steel sheet excellent in press-forming nature given in claim 1 thru/or any 1 
term of 8 characterized by a surface treatment constituent (I) containing at least one sort of the silane 
coupling agent which has an amino group as a reactant functional group as a silane coupling agent, and 
corrosion resistance. 

[Claim 10] The surface treated steel sheet excellent in press-forming nature given in claim 1 thru/or any 
1 term of 9 characterized by containing at least one sort of the hexafluoro metal acid with which a 
surface treatment constituent (I) contains one sort or two sorts or more of elements chosen from Ti, Si, 
and Zr as a hexafluoro metal acid, and corrosion resistance. 

[Claim 11] The surface treated steel sheet excellent in press-forming nature given in claim 7 thru/or any 
1 term of 10 characterized by for a surface treatment constituent (I) containing a phosphoric acid as a 
component of (c), containing the first aluminium phosphate as water-soluble phosphate further, and 
containing a calcium ion exchange silica as a non-chromium system rust-proofing additive, and 
corrosion resistance. 

[Claim 12] The surface treated steel sheet excellent in the press-forming nature according to claim 8 and 
the corrosion resistance which are characterized by containing a calcium ion exchange silica as a non- 
chromium system rust-proofing additive in a resin coat (II). 

[Claim 13] Two or more sorts of hydroxyl-group content urethane prepolymers from which the glass 
transition temperature used by said resin coat (II) differs are the surface treated steel sheets excellent in 
the press-forming nature according to claim 1 and the corrosion resistance which the solvent system 
heat-curing mold resin of one sort or two sorts or more of low glass transition temperature whose glass 
transition temperature after hardening is 50 degrees C or less, and the glass transition temperature after 
hardening become from the solvent system heat-curing mold resin of 50-degree-C super-******, one 
sort, or two sorts or more of high glass transition temperature. 

[Claim 14] The surface treated steel sheet excellent in the press-forming nature according to claim 13 
and the corrosion resistance whose combination mass ratio of the solvent system heat-curing mold resin 
of said low glass transition temperature and the solvent system heat-curing mold resin of said high glass 
transition temperature is within the limits of 9:1-1:9. 

[Claim 15] The polyethylene resin as said solid lubricant is the surface treated steel sheet excellent in the 
press-forming nature according to claim 1 and the corrosion resistance which have the melting point of 
90-130 degrees C, and have 5000 or less number average molecular weight. 
[Claim 16] On the front face of a zinc system plating steel plate or an aluminum system plating steel 
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plate, the polyalkylene glycol of the (a) number average molecular weight 400-20,000, The polyalkylene 
glycol modified epoxy resin reacted and obtained in a bisphenol mold epoxy resin, an active hydrogen 
content compound, and the poly isocyanate compoufld^), (A) The epoxy group content resin (B) of an 
except, and the hydrazine derivative which has active hydrogen (C), The aquosity epoxy resin dispersion 
liquid which come to distribute underwater the resin obtained by making active hydrogen content 
compounds other than (C) (D) react if needed, (b) A silane coupling agent, and the (c) phosphoric acid 
and/or a hexafluoro metal acid, The process which contains, applies the surface treatment constituent (I) 
with which pH was adjusted to 0.5-6, and forms the surface treatment coat whose coat thickness is 0.01- 
2 micrometers by carrying out stoving by 30 degrees C - 300 degrees C attainment board temperature, 
without rinsing, By carrying out stoving by 150 degrees C - 270 degrees C attainment board 
temperature, without applying and rinsing the coating (III) containing the following component (d), (e), 
and (f) in the upper layer of the surface treatment coat formed of said process The process which forms a 
coat thickness [ or more 0.1 / less than 5 micrometer ] resin coat (II) is provided. This resiri coat (II) By 
solid content conversion, the following component (d), It contains at a rate of 3 - 30 mass section, (e) - 
and 2 or more sorts of solvent system heat-curing mold resin: from which (d) glass transition 
temperature differs (f) - polyethylene resin: 1 which has the melting point of 130 degrees C or less as 
100 mass (sections e) solid lubricant - 30 mass (sections f) non-chromium system rust-proofing additive: 
- Each of two or more sorts of solvent system heat-curing mold resin with which said glass transition 
temperature differs (E) Two or more sorts of hydroxyl-group content urethane prepolymers which 
consist of the following and from which glass transition temperature differs, (g) At least one sort of 
polyols chosen from the group which consists of polyether polyol, polyester polyol, and polyether 
polyester polyol, (h) - at least one sort in an isocyanate compound, the block poly isocyanate compound 
as divalent alcohol and a (i) (F) curing agent, and amino resin - since - the manufacture approach of a 
surface treated steel sheet excellent in the becoming press-forming nature and corrosion resistance. 
[Claim 17] The manufacture approach of a surface treated steel sheet excellent in the press-forming 
nature according to claim 16 and the corrosion resistance which are characterized by epoxy group 
content resin (B) being the bisphenol A mold epoxy resin of number average molecular weight 1500- 
10000 and weight per epoxy equivalent 150-5000. 

[Claim 18] The manufacture approach of a surface treated steel sheet excellent in the press-forming 
nature according to claim 16 or 17 and the corrosion resistance which are characterized by aquosity 
epoxy resin dispersion liquid (a) containing the curing agent which has further a hydroxyl group and the 
radical which constructs a bridge. 

[Claim 19] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in claim 16 thru/or any 1 term of 18 to which a surface treatment constituent (I) is characterized 
by carrying out 0.1-80 mass section content of the 1 - 200 mass section, a phosphoric acid, and/or the 
hexafluoro metal acid for a silane coupling agent to the solid content 100 mass section of water- 
dispersion resin and/or water soluble resin to the solid content 100 mass section of water-dispersion 
resin, and corrosion resistance. 

[Claim 20] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in claim 16 thru/or any 1 term of 19 to which a surface treatment constituent (I) is further 
characterized by carrying out 0.1-60 mass section content of the water-soluble phosphate by solid 
content to the solid content 100 mass section of water-dispersion resin, and corrosion resistance. 
[Claim 21] The manufacture approach of a surface treated steel sheet excellent in the press-forming 
nature according to claim 20 and the corrosion resistance which are characterized by containing the 
water-soluble phosphate whose mole-ratio [ of a cation component and P205 component ] [cation]/ 
[P205] is 0.4-1.0 and, whose surface-preparation constituent (I) is one sort as which a cation kind is 
chosen from Mn, Mg, aluminum, and nickel, or two sorts or more as water-soluble phosphate. 
[Claim 22] The manufacture approach of a surface treated steel sheet excellent in press^forming nature 
given in claim 16 thru/or any 1 term of 21 to which a surface treatment constituent (I) is further 
characterized by carrying out 0.1-50 mass section content of the non-chromium system rust-proofing 
additive by solid content to the solid content 100 mass section of water-dispersion resin, and corrosion 
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resistance. 

[Claim 23] The manufacture approach of a surface treated steel sheet excellent in the press-forming 
nature according to claim 22 and the corrosion resistance which are characterized by containing one or 
more rust-proofing additives which are added to a surface treatment constituent (I) and/or a resin coat 
(II), and which are chosen from the following (el) - (e5) a group as a non-chromium system rust- 
proofing additive; 

(el) The organic compound containing one sort chosen from silicon oxide (e2) calcium and/or lime 
compound (e3) poorly soluble phosphoric-acid compound (e4) molybdic-acid compound (e5) triazoles, 
thiols, thiadiazole, thiazoles, and thiurams, or two sorts or more of S atoms. 

[Claim 24] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in claim 16 thru/or any 1 term of 23 characterized by a surface treatment constituent containing a 
least one sort of the silane coupling agent which has an amino group as a reactant functional group as a 
silane coupling agent, and corrosion resistance. 

[Claim 25] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in claim 16 thru/or any 1 term of 24 characterized by containing at least one sort of the hexafluoro 
metal acid with which a surface treatment constituent contains one sort or two sorts or more of elements 
chosen from Ti, Si, and Zr as a hexafluoro metal acid, and corrosion resistance. 
[Claim 26] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in claim 22 thru/or any 1 term of 25 characterized by for a surface treatment constituent 
containing a phosphoric acid as a component of (c), containing the first aluminium phosphate as water- 
soluble phosphate further, and containing a calcium ion exchange silica as a non-chromium system rust- 
proofing additive, and corrosion resistance. 

[Claim 27] The manufacture approach of a surface treated steel sheet excellent in the press-forming 
nature according to claim 23 and the corrosion resistance which are characterized by containing a 
calcium ion exchange silica as a non-chromium system rust-proofing additive in a resin coat (II). 
[Claim 28] Two or more sorts of hydroxy 1-group content ure thane prepolymers from which the glass 
transition temperature used in coatings (III) differs are the manufacture approaches of a surface treated 
steel sheet excellent in the press-forming nature according to claim 16 and the corrosion resistance 
which the solvent system heat-curing mold resin of one sort or two sorts or more of low glass transition 
temperature whose glass transition temperature after hardening is 50 degrees C or less, and the glass 
transition temperature after hardening become from the solvent system heat-curing mold resin of 50- 
degree-C super-******, one sort, or two sorts or more of high glass transition temperature. 
[Claim 29] The manufacture approach of a surface treated steel sheet excellent in the press-forming 
nature according to claim 28 and the corrosion resistance whose combination mass ratio of the solvent 
system heat-curing mold resin of said low glass transition temperature and the solvent system heat- 
curing mold resin of said high glass transition temperature is within the limits of 9:1-1:9, 
[Claim 30] The polyethylene resin as said solid lubricant is the manufacture approach of a surface 
treated steel sheet excellent in the press-forming nature according to claim 16 and the corrosion 
resistance which have the melting point of 90-130 degrees C, and have 5000 or less number average 
molecular weight. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the optimal surface treated steel sheet for an automobile, 
household electric appliances, and a building-materials application, even if it does not apply a 
lubricating oil etc. on the front face further into the time of manufacture, and a product especially, 
excluding heavy metal, such as chromium, at all, has the outstanding press-forming nature, and relates to 
corrosion resistance good environmental ecad surface treated steel sheet and its manufacture approach. 
[0002] 

[Description of the Prior Art] From the former, the steel plate with which chromate treatment with the 
processing liquid which used a chromic acid, dichromic acid, or its salts as the major component was 
performed is broadly used for the front face of a zinc system plating steel plate or an aluminum system 
plating steel plate at the steel plate for home electronics, the steel plate for building materials, and the 
steel plate for automobiles in order to raise corrosion resistance (white-rust-proof, rust-proof nature). 
This chromate treatment is the economical art which can be performed comparatively easily [ excel in 
corrosion resistance and ]. 

[0003] Neither an environment nor the body is substantially polluted by hexavalent chromium from 
chromium elution out of a chromate film being mostly made to zero according to the sealing operation 
by this hexavalent chromium being processed with a closed system in down stream processing, although 
the hexavalent chromium whose chromate treatment is the public nuisance regulation matter is used, and 
it being returned thoroughly, being collected, and not being emitted to a nature, and the organic coat. 
However, the motion which is going to reduce the activities of heavy metal including hexavalent 
chromium independently from the latest global environment problems is increasing. Moreover, when the 
shredder dust of an abolition product is abandoned, in order to make it not pollute an environment, or it 
does not include heavy metal as much as possible in a product, the motion which is going to reduce this 
has also started. 

[0004] Since it is such, in order to prevent generating of the white rust of a zinc system plating steel 
plate, many processing techniques by chromate treatment and so-called chromium free techniques are 
proposed. For example, there is a method of making a thin film generate by approaches, such as 
immersion, spreading, and electrolysis processing, using an inorganic compound, an organic compound, 
organic polymeric materials, or the solution that combined these. It is the approach (for example, JP,7- 
216268,A, the patent No. 2968959 official report) of specifically forming a coat in the processing liquid 
which blended multiple-valued phenolic acid and silane coupling agents, such as (1) tannic acid, by 
immersion or spreading. 

(2) How to form a coat from the processing liquid which blended multiple-valued phenolic acid or 
phosphoric-acid compounds, such as a tannic acid, with organic resin (for example, JP,8-325760,A, 
JP,2000-34578,A and a 2000-199076 official report, a 2000-248380 official report) 

(3) How to apply the coat which blended the silane coupling agent with organic resin (for example, 
JP,11-106945,A, JP,2000-319787,A, a 2000-248384 official report, a 2000-178761 official report, a 
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2000-199076 official report, a 2001-11656 official report, a 2000-281946 official report, a 2000-14443 
official report) 
**** is known. 

[0005] On the other hand, draw forming is performed when various press forming is performed when 
using surface treated steel sheets, such as a zinc system plating steel plate, as components, such as an 
automobile, household electric appliances, and OA equipment, and using it as ingredients, such as a 
cover and a cartridge-type tank. In order to raise the press-forming nature of a zinc system plating steel 
plate, applying a lubricating oil and slushing oil on the front face generally is performed. However, 
spreading of a lubricating oil etc. makes a production process complicated, and worsens work 
environment. When it does not come to accept it, but press forming of the lubricating oil etc. is applied 
and carried out and a process condition is severe, it not only reduces an appearance, but galling may 
arise in the zinc system plating steel plate fabricated, and corrosion resistance may deteriorate, the 
melanism which exfoliation and the exfoliation part of a coat will discolor black if press forming is 
performed without the chromate treatment galvanized steel sheet with which the chromate film or the 
chromate film, and the resin coat were similarly formed in the zinc system plating steel plate front face 
applying or applying a lubricating oil — the phenomenon occurred and there was a problem said it not 
only spoils the appearance of a shaping part remarkably, but that corrosion resistance deteriorates. 
Furthermore, in the case of a chromium free-lancer's chemical conversion steel plate, corrosion 
resistance will become still lower. Even if it solves the above problems and does not apply a lubricating 
oil etc. on the front face Have the outstanding press-forming nature and as a corrosion resistance good 
zinc system plating steel plate For example, the coat which consists of the solvent system heat-curing 
mold resin using two kinds of urethane prepolymers from which a glass transition point differs as 
indicated by the (4) patent No. 2943472 official report, specific polyethylene system resin, and a rust 
preventive pigment What was formed in the zinc system plating steel plate front face in which the 
chromate film was formed is mentioned. 
[0006] 

[Problem(s) to be Solved by the Invention] There are some which were processed as the approach of the 
above (1) in multiple-valued phenolic acid, and a silane coupling agent and the water solution which 
blended the metal ion further. JP,7-216268,A is mentioned to one of such the examples. However, in 
this art, although adhesion is good, it has the fault that sufficient corrosion resistance is not acquired. 
The processing liquid which there is the approach of the above (2) which combined a tannic acid and 
organic resin for the improvement of corrosion resistance, for example, blended multiple-valued 
phenolic acid, organic resin, and a metal ion in JP,8-325760,A is indicated. Moreover, in JP,2000- 
34578,A, the approach of drying is in the processing liquid which added organic resin and a phosphoric- 
acid compound after immersion or spreading. However, although the protective film formed with this 
multiple-valued phenolic acid metallurgy group ion and a phosphoric-acid compound has contributed to 
the corrosion resistance improvement, corrosion resistance like chromate treatment as corrosion 
resistance cannot be acquired. 

[0007] Although it is organic resin, a silane coupling agent, and a coat by the thiocarbonyl compound, 
the phosphoric-acid compound, and the vanadium compound further in JP,2000-319787,A of the above 
(3), and a 2000-248384 official report, the corrosion resistance of polyurethane and acrylic olefine resin 
is not enough as organic resin. Moreover, the corrosion resistance which was excellent in JP,2000- 
19907,A 6 even if it used such organic resin in the acid modified epoxy resin and the 2000-178761 
official report, although it was the coat which blended the silane coupling agent and the phosphoric-acid 
compound with a hydroxyl group, a carboxyl group, a glycidyl group, and the resin that contains a 
phosphoric-acid radical content monomer as a copolymerization component is not acquired. 
Furthermore, sufficient corrosion resistance is not acquired in the coat which blended etching agents, 
such as a polyvinyl phenol derivative of JP,11-106945,A, and a silane coupling agent, a phosphoric acid. 
Although the hydrazine derivative which has active hydrogen is covered with JP,2001-11656,A as an 
organic resin coat, since it is a bilayer coat, a production process becomes complicated, and this is not 
desirable from a viewpoint of cost. Although it is the coat which blended the etching agent with organic 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran web cgi ejje 



9/30/07 



JP,2003-239081,A [DETAILED DESCRIPTION] 



Page 3 of 36 



resin in JP,2000-281946,A, and blended the silane coupling agent with organic resin in JP,2000- 
14443,A, there is no concrete publication and corrosion resistance is also inadequate. 
[0008] On the other hand, in the (4) patent No. 2943472 official report, since it has a chromate film on 
the surface of zinc system plating, the object of not making chromium contain must have been attained. 
Moreover, although press-forming nature is good when a chromate film is omitted, in order to consider 
as a chromium free-lancer, there is a problem referred to as becoming that in which corrosion resistance 
is remarkably inferior. Also in combination with the technique for which the still more above chromate 
films are substituted, the case of a chromate film and the corrosion resistance for which ** etc. may be 
sufficient are not acquired, but have the problem from which corrosion resistance degradation becomes 
remarkable in the part which the coat damaged especially by press forming. This invention is made in 
view of this situation, and is safe for a processing list in an activity process, and is to offer the surface 
treated steel sheet excellent in press-forming nature and corrosion resistance. 
[0009] 

[Means for Solving the Problem] this invention persons performed the following examination about the 
principle of the corrosion control for controlling the corrosion of a plating steel plate, in order to solve 
the above-mentioned technical problem. The corrosion of the galvanized steel sheet in which the surface 
treatment coat was formed progresses in process of the following. 

[0010] (1) Corrosion factors (oxygen, water, chloride ion, etc.) permeate into a surface treatment coat, 
and these are spread in plating / surface treatment coat interface. 

[0011] (2) In plating / surface treatment coat interface, zinc dissolves by the following oxidation 

reduction reactions. 

[0012] 

cathode reaction: ~ 2H2 0+02+4e~>40H-anode reaction: - for 2Zn->2Zn2++4e-, therefore corrosion- 
resistant improvement in a galvanized steel sheet It is indispensable to control progress of the reaction of 
both the above (1) and (2), and, for that purpose, it is (i). High barrier layer used as the diffusion barrier 
of a corrosion factor (ii) It is most effective to consider as the coat configuration which has a reaction 
layer with the plating metal which inactivated the plating coat surface. 

[0013] This invention is not the bilayer coat which formed such a coat configuration by coating a high 
barrier stratification component and a reaction stratification component according to an individual like 
the conventional technique. On forming as a lower layer, and a concrete target, the coat realized in the 
monolayer coat formed by one coating It found out that the remarkable corrosion-resistant improvement 
effectiveness after shaping was acquired according to both synergistic effect by constituting the barrier 
layer of the above (i) in the coat upper part of a lower layer coat, making the coat lower part constitute 
the reaction layer of the. above (ii), respectively, and forming the coat which excels [ upper layer / the ] 
in lubricity further. Such a monolayer coat formed as a lower layer is defined as a false bilayer coat. 
[0014] First, the lower layer was examined. As a result of this invention persons' inquiring 
wholeheartedly, the above false bilayer coats are the resultants of EPOKI ****** resin and, active 
hydrogen ********. t 0 and the water-dispersion resin which is the hydrazine derivative with which the 
one section or all of an active hydrogen content compound has active hydrogen It turned out that the 
surface treatment constituent (I) which blended the specific acid component (a phosphoric acid and/or 
hexafluoro metal acid) with the silane coupling agent is applied to the front face of a zinc system plating 
steel plate or an aluminum system plating steel plate, and it is obtained by drying. 
[0015] It is known that a silane coupling agent has the operation which raises the adhesion of an 
inorganic compound and an organic compound until now, and it is possible to raise the adhesion of a 
plating metal and water-dispersion resin. To the known operation effectiveness of such a silane coupling 
agent, the acid component contained in a surface treatment constituent (I) activate a plating coat front 
face, and the description of this invention be that a silane coupling agent carry out a chemical bond to 
both this activated plating metal and coat formation resin, and be that it found out that the extremely 
excellent adhesion of a plating metal and coat formation resin be acquired, that is, by carrying out 
compound addition of a silane coupling agent and the specific acid component, compared with the case 
where independent addition of the silane coupling agent is carried out, the adhesion of a plating metal 
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and coat formation resin can be boiled markedly, and can be raised into a surface treatment constituent 
(I). And progress of the corrosion of a plating metal was controlled and by raising the adhesion of a 
plating metal and coat formation resin in this way showed that the especially excellent corrosion 
resistance was acquired. 

[0016] Since the silane coupling agent first hydrolyzed in the water solution has the silanol group (Si- 
OH) as this reason, The hydrogen bond-absorption of the silane coupling agent to the plating surface of 
metal activated by the acid component is promoted. A silane coupling agent condenses to a plating 
surface of metal, after that, by drying, a dehydration condensation reaction occurs, it becomes a firm 
chemical bond, and it is thought that this forms the reaction layer (namely, reaction layer with the 
plating metal which inactivates a plating coat surface) of the above (ii) of the coat lower part. Moreover, 
as a result, in the coat upper part, water-dispersion resin and/or water soluble resin will condense, and to 
form the barrier layer (namely ,. advanced barrier layer used as. the diffusion barrier of a corrosion factor) 
of the above (i), after this drying is considered. 

[0017] Although it is not necessarily clear about the corrosion prevention device of such a false bilayer 
coat When the barrier layer of the above (i) gives a hydrazine derivative to epoxy group content resin, a 
precise organic macromolecule coat is formed and transparency of corrosion factors (oxygen, water, 
chloride ion, etc.) is controlled, Moreover, the free hydrazine derivative in a coat carries out the trap of 
the plating metal ion eluted by corrosion reaction, and it is possible to form a stable insoluble chelate 
compound layer. Moreover, a silane coupling agent is considered that the further precise surface 
treatment coat is formed by combining also with coat formation resin while it combines with the plating 
metal side activated by the acid component firmly and it controls the dissolution of a plating metal. 
[0018] Moreover, by blending water-soluble phosphate and a non-chromium system rust-proofing 
additive into this surface treatment constituent (I) showed that the further excellent corrosion resistance 
was acquired. It is possible that a phosphoric-acid component catches the eluted plating metal ion, and 
this forms a precipitate product with a plating metal ion like [ water-soluble phosphate ] the above while 
the refractory sex skin film demonstrates the barrier property to a corrosion factor. Moreover, in order 
that a non-chromium system rust-proofing additive may form the protective film in the origin of 
corrosion, the further excellent anti-corrosiveness engine performance is obtained. Actually, the anti- 
corrosiveness which was dramatically excellent with such complex effectiveness is obtained. 
[0019] Two or more sorts of hydroxyl-group content urethane prepolymers from which the glass 
transition point of a specific component differs in the upper layer of the surface treatment coat layer 
which was furthermore formed in the zinc system plating steel plate front face, and which was 
mentioned above, The compound heat structure-of-cross-linkage object which consists of at least one 
sort of the poly isocyanate compound and amino resin is used as the base, solid lubricant — and it turned 
out that the corrosion resistance in which a non-chromium system rust preventive pigment is excellent in 
press-forming nature, and may rival a chromate film by forming a resin coat layer by applying and 
carrying out heat hardening of the coating blended at a predetermined rate can be acquired. 
[0020] This invention was made based on such knowledge, and the description is as follows. 
[0021] [1] On the front face of a zinc system plating steel plate or an aluminum system plating steel 
plate (a) The polyalkylene glycol of number average molecular weight 400-20,000, The polyalkylene 
glycol modified epoxy resin reacted and obtained in a bisphenol mold epoxy resin, an active hydrogen 
content compound, and the poly isocyanate compound (A), (A) The epoxy group content resin (B) of an 
except, and the hydrazine derivative which has active hydrogen (C), The aquosity epoxy resin dispersion 
liquid which come to distribute underwater the resin obtained by making active hydrogen content 
compounds other than (C) (D) react if needed, (b) A silane coupling agent, and the (c) phosphoric acid 
and/or a hexafluoro metal acid, It has the surface treatment coat layer whose coat thickness which 
applied the surface treatment constituent (I) to contain and was formed by drying is 0.01 micrometers - 2 
micrometers. Furthermore, the coating (III) containing the following component (d), (e), and (f) is 
applied to the upper layer. The coat thickness formed by carrying out heat hardening has less than 5- 
micrometer 0.1 -micrometer or more resin coat (II). Said resin coat (II) by solid content conversion The 
following component (d), It contains at a rate of 3 - 30 mass section, (e) - and 2 or more sorts of solvent 
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system heat-curing mold resin: from which (d) glass transition temperature differs (f)— polyethylene . 
resin: 1 which has the melting point of 130 degrees C or less as 100 mass (sections e) solid lubricant - 30 
mass (sections f) non-chromium system rust-proofing additive: - Each of two or more sorts of solvent 
system heat-curing mold resin with which said glass transition temperature differs (E) Two or more sorts 
of hydroxyl-group content urethane prepolymers which consist of the following and from which glass 
transition temperature differs, (g) At least one sort of polyols chosen from the group which consists of 
polyether polyol, polyester polyol, and polyether polyester polyol, (h) At least one sort in an isocyanate 
compound, the block poly isocyanate compound as divalent alcohol and a (i) (F) curing agent, and 
amino resin, since - the surface treated steel sheet excellent in the press-forming nature and corrosion 
resistance to which sum total coat thickness of the coat after desiccation of a surface treatment 
constituent (I) and a resin coat (II) is further characterized by being 5 micrometers or less. 
[0022] [2] The surface treated steel sheet excellent in press-forming nature given in [1], and corrosion 
resistance characterized by said epo^gfou^ content resin (B) being the bisphenol A mold epoxy resin 
of number average molecular weigl^l^OO-^QQO-and-weight per epoxy equivalent 150-5000. 
[0023] [3] The surface treated steel WcfTexcellent in press-forming nature given in [1] or [2], and 
corrosion resistance characterized by said aquosity epoxy resin dispersion liquid (a) containing the 
curing agent which has further a hydroxyl group and the radical which constructs a bridge. 
[0024] [4] The surface treated steel sheet excellent in press-forming nature given in any 1 term of [1] 
thru/or [3] to which a surface treatment constituent (I) is characterized by carrying out 0.1-80 mass 
section content of the 1 - 200 mass section, a phosphoric acid, and/or the hexafluoro metal acid for a 
silane coupling agent to the solid content 100 mass section of water-dispersion resin to the solid content 
100 mass section of water-dispersion resin, and corrosion resistance. 

[0025] [5] The surface treated steel sheet excellent in press-forming nature given in the claim [1] thru/or 
any 1 term of [4] to which a surface treatment constituent (I) is further characterized by carrying out 0.1- 
60 mass section content of the water-soluble phosphate by solid content to the solid content 100 mass 
section of water-dispersion resin, and corrosion resistance. 

[0026] [6] The surface treated steel sheet excellent in press-forming nature given in [5], and corrosion 
resistance characterized by containing the water-soluble phosphate whose mole-ratio [ of a cation 
component and P205 component ] [cation]/[P205] is 0.4-1.0 and, whose surface-preparation constituent 
(I) is one or more sorts as which a cation kind is chosen from Mn, Mg, aluminum, and nickel as water- 
soluble phosphate. 

[0027] [7] The surface treated steel sheet excellent in press-forming nature given in any 1 term of [1] 1 
thru/or [6] to which a surface treatment constituent (I) is further characterized by carrying out 0.1-50 
mass section content of the non-chromium system rust-proofing additive by solid content to the solid 
content 100 mass section of water-dispersion resin, and corrosion resistance. 
[0028] [8] Surface treated steel sheet excellent in press-forming nature given in [7], and corrosion 
resistance characterized by containing at least one or more chosen from the following (el) - (e5) a group 
as a non-chromium system rust-proofing additive added to a surface treatment constituent (I) and/or a 
resin coat (II); 

(el) The organic compound containing one sort chosen from silicon oxide (e2) calcium and/or lime 
compound (e3) poorly soluble phosphoric-acid compound (e4) molybdic-acid compound (e5) triazoles, 
thiols, thiadiazole, thiazoles, and thiurams, or two sorts or more of S atoms. i 
[0029] [9] The surface treated steel sheet excellent in press-forming nature given in any 1 term of [1] 
thru/or [8] characterized by a surface treatment constituent (I) containing at least one sort of the silane 
coupling agent which has an amino group as a reactant functional group as a silane coupling agent, and 
corrosion resistance. 

[0030] [10] The surface treated steel sheet excellent in press-forming nature given in any 1 term of [1] 
thru/or [9] characterized by containing at least one sort of the hexafluoro metal acid with which a 
surface treatment constituent (I) contains one sort or two sorts or more of elements chosen from Ti, Si, 
and Zr as a hexafluoro metal acid, and corrosion resistance. , 
[0031] [11] The surface treated steel sheet excellent in press-forming nature given in any 1 term of [7] 
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thru/or [10] characterized by for a surface treatment constituent (I) containing a phosphoric acid as a 
component of (c), containing the first aluminium phosphate as water-soluble phosphate further, and 
containing a calcium ion exchange silica as a non-chromium system rust-proofing additive* and 
corrosion resistance. 

[0032] [12] The surface treated steel sheet excellent in press-forming nature given in [8], and corrosion 
resistance characterized by containing a calcium ion exchange silica as a non-chromium system rust- 
proofing additive in a resin coat (II). 

[0033] [13] Two or more sorts of hydroxyl-group content urethane prepolymers from which the glass 
transition temperature used by said resin coat (II) differs are the surface treated steel sheets excellent in 
the press-forming nature given in [1] and corrosion resistance which the solvent system heat-curing 
mold resin of one sort or two sorts or more of low glass transition temperature whose glass* transition 
temperature after hardening is 50 degrees C or less, and the glass transition temperature after hardening 
become from the solvent system heat-curing mold resin of 50-degree-C super-******, one sort, or two 
sorts or more of high glass transition temperature. 

[0034] [14] said ~ low - glass transition temperature - a solvent - a system - heat curing - a mold - 
resin - said - high - glass transition temperature - a solvent ~ a system - heat curing a mold - resin 

- combination - a mass ratio - 9:1 - 1:9 - within the limits - it is - [-- 13 --] - a publication - press 
forming ~ a sex — and - corrosion resistance ~ having excelled - a surface treated steel sheet . 
[0035] [15] The polyethylene resin as said solid lubricant is the surface treated steel sheet excellent in 
the press-forming nature given in [1] and corrosion resistance which have the melting point of 90-130 
degrees C, and have 5000 or less number average molecular weight. 

[0036] [16] On the front face of a zinc system plating steel plate or an aluminum system plating steel 
plate (a) The polyalkylene glycol of number average molecular weight 400-20,000, The polyalkylene 
glycol modified epoxy <resin reacted and obtained in a bisphenol mold epoxy resin, an active hydrogen 
content compound, and the poly isocyanate compound (A), (A) The epoxy group content resin (B) of an 
except, and the hydrazine derivative which has active hydrogen (C), The aquosity epoxy resin dispersion 
liquid which come to distribute underwater the resin obtained by making active hydrogen content 
compounds other than (C) (D) react if needed, (b) A silane coupling agent, and the (c) phosphoric acid 
and/or a hexafluoro metal acid, The process which contains, applies the surface treatment constituent (I) 
with which pH was adjusted to 0.5-6, and forms the surface treatment coat whose coat thickness is 0.01- 
2 micrometers by carrying out stoving by 30 degrees C - 300 degrees C attainment board temperature, 
without rinsing, By carrying out stoving by 150 degrees C - 270 degrees C attainment board 
temperature, without applying and rinsing the coating (III) containing the following component (d), (e), 
and (f) in the upper layer of the surface treatment coat formed of said process The process which forms a 
coat thickness [ or more 0.1 / less than 5 micrometer ] resin coat (II) is provided. This resin coat (II) By 
solid content conversion, the following component (d), It contains at a rate of 3 - 30 mass section, (e) - 
and 2 or more sorts of solvent system heat-curing mold resin: from which (d) glass transition 
temperature differs (f) - polyethylene resin: 1 which has the melting point of 130 degrees C or less as 
100 mass (sections e) solid lubricant - 30 mass (sections f) non-chromium system rust-proofing additive: 

- Each of two or more, sorts of solvent system heat-curing mold resin with which said glass transition 
temperature differs (E) Two or more sorts of hydroxyl-group content urethane prepolymers which 
consist of the following and from which glass transition temperature differs, (g) At least one sort of 
polyols chosen from the group which consists of polyether polyol, polyester polyol, and polyether 
polyester polyol, (h) - at least one sort in an isocyanate compound, the block poly isocyanate compound 
as divalent alcohol and a (i) (F) curing agent, and amino resin - since - the manufacture approach of a 
surface treated steel sheet excellent in the becoming press-forming nature and corrosion resistance. 
[0037] [17] The manufacture approach of the surface treated steel sheet excellent in press-forming 
nature given in [16], and corrosion resistance characterized by epoxy group content resin (B) being the 
bisphenol A mold epoxy resin of number average molecular weight 1500-10000 and weight per epoxy 
equivalent 150-5000. 

[0038] [18] The manufacture approach of the surface treated steel sheet excellent in press-forming 
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nature given in [16] or [17], and corrosion resistance characterized by aquosity epbxy resin dispersion 
liquid (a) containing the curing agent which has further a hydroxyl group and the radical which 
constructs a bridge. 

[0039] [19] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in any 1 term of [16] thru/or [18] to which a surface treatment constituent (I) is characterized by 
carrying out 0.1-80 mass section content of the 1 - 200 mass section, a phosphoric acid, and/or the 
hexafluoro metal acid for a silane coupling agent to, the solid content 100 mass section of water- 
dispersion resin and/or water soluble resin to the solid content 100 mass section of water-dispersion 
resin, and corrosion resistance. 

[0040] [20] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in the claim [16] thru/or any 1 term of [19] to which a surface treatment constituent (I) is further 
characterized by carrying out 0.1-60 mass section content of the water-soluble phosphate by solid 
content to the solid content 100 mass section of water-dispersion resin, and corrosion resistance. 
[0041] [21] The manufacture approach of the surface treated steel sheet excellent in press-forming 
nature given in [20], and corrosion resistance characterized by containing the water-soluble phosphate 
whose mole-ratio [ of a cation component and P205 component ] [cation]/[P205] is 0.4-1.0 and, whose 
surface-preparation constituent (I) is on6 sort as which a cation kind is chosen from Mn, Mg, aluminum, 
and nickel, or two sorts or more as water-soluble phosphate. 

[0042] [22] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in any 1 term of [16] thru/or [21] to which a surface treatment constituent (I) is further 
characterized by carrying out 0.1-50 mass section content of the non-chromium system rust-proofing 
additive by solid content to the solid content 100 mass section of water-dispersion resin, and corrosion 
resistance. 

[0043] [23] The manufacture approach of the surface treated steel sheet excellent in press-forming 
nature given in [22], arid corrosion resistance characterized by containing one or more rust-proofing 
additives which are added to a surface treatment constituent (I) and/or a resin coat (II), aind which are 
chosen from the following (el) - (e5) a group as a non-chromium system rust-proofing additive; 
(el) The organic compound containing one sort chosen from silicon oxide (e2) calcium and/or lime 
compound (e3) poorly soluble phosphoric-acid compound (e4) molybdic-acid compound (e5) triazoles, 
thiols, thiadiazole, thiazoles, and thiurams, or two sorts or more of S atoms. 

[0044] [24] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in any 1 term of [16] thru/or [23] characterized by a surface treatment constituent containing at 
least one sort of the silane coupling agent which has an amino group as a reactant functional group as a 
silane coupling agent, and corrosion resistance. 

[0045] [25] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in any 1 term of [16] thru/or [24] characterized by containing at least one sort of the hexafluoro 
metal acid with which a surface treatment constituent contains one sort or two sorts or more of elements 
chosen from Ti, Si, and Zr as a hexafluoro metal acid, and corrosion resistance. 
[0046] [26] The manufacture approach of a surface treated steel sheet excellent in press-forming nature 
given in any 1 term of [22] thru/or [25] characterized by for a surface treatment constituent containing a 
phosphoric acid as a component of (c),?eontaining the first aluminium phosphate as water-soluble 
phosphate further, and containing a calcium ion exchange silica as a non-chromium system rust-proofing 
additive, and corrosion resistance. 

[0047] [27] The manufacture approach of the surface treated steel sheet excellent in press-forming 
nature given in [23], and corrosion resistance characterized by containing a calcium ion exchange silica 
as a non-chromium system rust-proofing additive in a resin coat (II). 

[0048] [28] a coating (III) - using - glass transition temperature - differing - two a sort - more than 
- a hydroxyl group - content - urethane - a prepolymer - hardening - the back - glass transition 
temperature — 50 — degree C — less than - it is one - a sort — or — two - a sort — more than — low - 
glass transition temperature — a solvent — a system — heat curing - a mold — resin -- and — hardening — 
the back - glass transition temperature - 50 - degree C - super- - ****** - one - a. sort— or - two -- 
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a sort more than - high ~ glass-transition temperature - a solvent - a system — heat curing - a mold 

resin -- from -- becoming -- [-- 16 --] a publication - press forming -- a sex « and -r corrosion 
resistance - having excelled - a surface treated steel sheet - manufacture - an approach . 
[0049] [29] said - low glass transition temperature — a solvent - a system — heat curing a mold -- 
resin -- said - high glass transition temperature -- a solvent -- a system -- heat curing - a mold - resin 
- combination - a mass ratio -9:1-1:9 - within the limits it is - [-- 28 --] - a publication -- press 
forming - a sex - and » corrosion resistance — having excelled — a surface treated steel sheet -- 
manufacture — an approach . 

[0050] [30] The polyethylene resin as said solid lubricant is the manufacture approach of a surface 
treated steel sheet excellent in the press-forming nature given in [16] and corrosion resistance which 
have the melting point of 90-130 degrees C, and have 5000 or less number average molecular weight. 
[0051] 

[Embodiment of the Invention] Hereafter, the detail and its reason for definition of this invention are 
explained. 

[0052] As a zinc system plating steel plate used as the base of the surface treated steel sheet of this 
invention A galvanized steel sheet, a Zn-nickel plating steel plate, a Zn-Fe plating steel plate 
(electroplating) Alloying hot dip zincing, a Zn-Cr plating steel plate, a Zn-Mri plating steel plate, A Zn- 
Co plating steel plate, a Zn-Co-Cr alloy-plating steel plate, a Zn-Cr-nickel plating steel plate, a Zn-Cr-Fe 
plating steel plate and a Zn-aluminum plating steel plate (for example, a Zn-5%aluminum alloy -plating 
steel plate — ) A Zn-55%aluminum alloy -plating steel plate, the zinc system composite-coatings steel 
plate (for example, Zn-Si02 distribution plating steel plate) which distributed the metallic bxide, the 
polymer, etc. to these plating can be used further. Moreover, the double layer plating steel plate which 
galvanized congener or a thing of a different kind more than two-layer among the above plating can be 
used. Moreover, as an aluminum system plating steel plate used as the base of the surface treated steel 
sheet of this invention, an aluminum plating steel plate and an aluminum-Si plating steel plate can be 
used. Moreover, as a piating steel plate, nickel etc. may galvanize half-closed-eyes attachment 
beforehand to a steel plate side, and the various above plating may be performed on it. 
[0053] As the approach of plating, any approach among an electrolytic decomposition process 
(electrolysis in a water solution, electrolysis in a non-aqueous solvent), salification, and gaseous-phase 
methods which can be enforced is employable. Furthermore, surface control processing by the alkali or 
aqueous acids which deposits the 1-2000 ppm trace element of nickel, Co, and Fe in a plating coat and 
which it is sufficient for or contains nickel, Co, and Fe on the surface of plating is performed to the 
object which prevents black discoloration of plating, and you may make it deposit these elements. 
[0054] Next, the surface treatment coat formsd in the front face of the above-mentioned zinc system 
plating steel plate or an aluminum system plating steel plate and the surface treatment constituent for 
this coat formation (I) are explained. 

[0055] The surface treatment coat formed in the front face of a zinc system plating steel plate or an 
aluminum system plating steel plate as a lower layer in the surface treated steel sheet of this invention 
(a) The polyalkylene glycol of number average molecular weight 400-20,000, The polyalkylene glycol 
modified epoxy resin reacted and obtained in a bisphenol mold epoxy resin, an active hydrogen content 
compound, and the poly isocyanate compound (A), (A) The epoxy group content resin (B) of an except, 
and the hydrazine derivative which has active hydrogen (C), The aquosity epoxy resin dispersion liquid 
which come to distribute underwater the resin obtained by making active hydrogen content compounds 
other than (C) (D) react if needed, (b) It is the surface treatment coat which applied the surface treatment 
constituent (I) containing a silane coupling agent, and the (c) phosphoric acid and/or a hex&fluoro metal 
acid, and was formed by drying. 

[0056] First, the aquosity epoxy resin dispersion liquid which are the (a) component of this invention are 
explained. 

[0057] Aquosity epoxy resin dispersion liquid (a) come to distribute underwater the fesin (only 
henceforth "water-dispersipn resiri") which active hydrogen content compounds other than (C) (D) are 
made to react if needed [ of having a polyalkylene glycol modified epoxy resin (A), epoxy group content 
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resin other than (A) (B), and active hydrogen / the hydrazine derivative (C) and if needed ], and is 
obtained. : 

[0058] Furthermore, the above-mentioned polyalkylene glycol modified epoxy resin (A) can make the 
polyalkylene glycol, the bis-FENOSU mold epoxy resin, active hydrogen content compound, and the 
poly isocyanate compound of number average molecular weight 400-20,000 able to react, pnd can be 
obtained. 

[0059] As the above-mentioned polyalkylene glycol, there are a polyethylene glycol, a polypropylene 
glycol, a polybutylene glycol, etc., and a polyethylene glycol is used suitably especially, for example. 
400-20,000 from points, such as water-dispersion [ of the resin with which the number average 
molecular weight of a polyalkylene glycol is obtained ], and keeping, - within the limits of 500-10,000 
is preferably suitable. " : 

[0060] Moreover, the above-mentioned bisphenol mold epoxy resin is a bisphenol system compound 
which has at least one epoxy group in 1 molecule, and the paint film the diglycidyl ether of the 
bisphenol especially obtained by the condensation reaction of a bisphenol system compound and 
epihalohydrin, for example, epichlorohydrin, excelled [ paint film ] in flexibility and anti-corrosiveness 
is easy to obtain and is suitable for it. 

[0061] As an example of representation of the bisphenol system compound which can be used for 
preparation of an epoxy resin A screw (4-hydroxyphenyl) -2, 2-propane, a screw (4-hydroxyphenyl) -1, 

1 - ethane, Bis(4-hydroxyphenyl)-me thane, 4, and 4 f -dihydroxy diphenyl ether, 4 arid 4'-dihydroxy 
diphenylsulfone, a screw (4-hydroxyphenyl) -1, 1-isobutane, a screw (4-hydroxy-3-t-buthylphenyl) -2, 

2- propane, etc. are mentioned. The bisphenol A mold epoxy resin is suitable among the epoxy resins 
formed using this bisphenol system compound at especially the point that the paint film excellent in 
flexibility, anti-corrosiveness, etc. can be obtained. 

[0062] Moreover, from points, such as manufacture stability at the time of polyalkylene glycol modified 
epoxy resin manufacture, generally, as for especially an epoxy resin, it is desirable about 310 - 
abbreviation 10,000, and to have the riiimber average molecular weight of about 320 - about 2,000 
within the limits, and it is desirable about 155 - abbreviation 5,000, and that especially weight per epoxy 
equivalent is in about 160 - about 1,000 within the limits. 

[0063] Furthermore, the above-mentioned active hydrogen content compound is used for blocking of the 
isocyanate radical in the above-mentioned polyalkylene glycol modified epoxy resin (A). As the typical 
object, for example Monohydric alcohol; acetic acids, such as a methanol, ethanol, and the diethylene- 
glycol monobutyl ether, Univalent thiols, such as ethyl mercaptan, are mentioned. Univalent carboxylic 
acids, such as propione powder; as the other blocking agent (active hydrogen content compound) 
Secondary amine, such as diethylamine; the 1st class amino group of the amine compound containing 
the one 2nd class amino groups, such as diethylenetriamine and monoethanolamine, or hydroxyl, and the 
one or more 1st class amino groups By Carrying out a pyrogenetic reaction to a ketone, an aldehyde, or a 
carboxylic acid at the temperature of 100-230 degrees C, aldimine, An oxime like the compound; 
methylethyl ketoxime which denaturalized to ketimine, oxazoline, or imidazoline; phenols^ such as a 
phenol and nonyl phenol, etc. are mentioned. As for especially these compounds, generally, it is 
desirable 30-2,000, and to have the number average molecular weight of 30-200 within the limits. 
[0064] That by which the above-mentioned poly isocyanate compound is two pieces or a compound 
which it has three pieces, and two ; or more isocyanate radicals are generally preferably used for 
manufacture of polyurethane resin into 1 molecule can use it similarly. As such a poly isocyanate 
compound, the poly isocyanate compounds, such as an aliphatic series system, an alicyclic system, and 
an aromatic series system, are included, and the following can be illustrated typically. * 
[0065] Alicyclic system poly isocyanate compounds, such as aliphatic series system poly isocyanate 
compound; isophorone diisocyanate (IPDI), such as hexamethylene di-isocyanate (HMDI), a biuret 
compound of HMDI, and an isocyanurate compound of HMDI, an IPDI biuret compound, an 
isocyanurate compound of IPDI, hydrogenation xylylene diisocyanate, hydrogenation 4, and 4 ! - 
diphenylmethane diisocyanate; aromatic series system poly isocyanate compounds, such as tolylene 
diisocyanate and xylylene diisocyanate^ 
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[0066] It is appropriate for the blending ratio of coal of each component at the time of polyalkylene 
glycol modified epoxy resin (A) manufacture to consider as within the limits of the following generally. 
[0067] Equivalent ratio of the hydroxyl group of a polyalkylene glycol, and the isocyanate radical of the 
poly isocyanate compound : 1/1.2 - 1/10, desirable 1 / 1.5 - 1/5 - further - desirable 1 / 1.5 - 1/3, 
and equivalent ratio: 1 / 2 - 1/100 of ****** of an active hydrogen content compound, and the isocyanate 
radical of the poly isocyanate compound -- desirable 1 / 3 - 1/50 further - desirable -- !/-- 3 - 1/20 
Equivalent ratio of the total quantity of the hydroxyl group of a polyalkylene glycol, an epoxy resin, and 
an active-hydrogen content compound, and the isocyanate radical of the poly isocyanate compound: It is 
[ 1/1.5 or less ] preferably appropriate 1/ 0.1 - 1/1.5, and to be referred to as 1 / 0.1 - 1/1.1 still more 
preferably. 

[0068] The reaction of the above-mentioned poly alky lerie glycol, a bisphenol mold epoxy resin, an 
active hydrogen conteiit compound, amf the poly isocyanate compound can usually be performed by the 
well-known approach. 

[0069] By making active hydrogen content compounds other than (C) (D) react if needed [ of having the 
polyalkylene glycol modified epoxy resin (A) obtained above, epoxy group content resin other than (A) 
(B), and active hydrogen / the hydrazine derivative (C) and if needed ], it can distribute underwater 
easily and an adhesive good epoxy resin with a raw material can be obtained. 

[0070] (A) The aromatic series epoxy resin which polyphenol, such as bisphenol A, Bisphenol F, and a 
novolak mold phenol, arid epihalQhydrip, such as epichlbrohydrin, are mad? to react as epoxy group 
content resin (B) of an except* and it comes [ epjoxy resin ] to introduce a glycidyl gjroup, or makes 
polyphenol this glycidyl group installation resultant react further, and makes molecular weight come to 
increase; these are one sort, or an aliphatic series epoxy resin, cycloaliphatic epoxy resin, etc. can be 
mentioned further, and two or more sorts can use them, mixing. When it needs film-forming [ in low 
temperature ], it is suitable for especially these epoxy resins that number average molecular weight is 
1,500 or more. 

[0071] Moreover, epoxy acrylate resin which denaturalized of the polymerization nature partial 
saturation monomer component containing an epoxy ester resin; acrylic acid or a methacrylic acid etc. to 
which could mention the resin which made various modifiers react to the epoxy groiup or hydroxyl 
group in the above-mentioned epoxy group content resin as epoxy group content resin other than (A) 
(B), for example, the drying-oil fatty acid was made to react; the urethane modified epoxy resin to which 
the isocyanate compound was made to react can be mentioned. 

[0072] The polymerization nature partial saturation monomer component which makes indispensable the 
partial saturation monomer, acrylic ester, ;or methacrylic ester which has an epoxy group as epoxy group 
content resin other than (A) (B) Furthermore, a solution polymerization method, The epoxy group 
content monomer compounded by the emulsion polymerization method or the suspension- 
polymerization method and thexopolymerized acrylic copolymer resin can be mentioned. As the above- 
mentioned polymerization nature partial saturation monomer component, for example Methyl (meta) 
acrylate, Ethyl (meta) acrylate, propyl (meta) acrylate, n-, iso- or tert-butyl (meta) acrylate, hexyl (meta) 
acrylate, 2-ethylhexyl (meta) acrylate, DESHIRU (meta) acrylate, Alkyl ester of C1 : C24 of acrylic 
acids, such as lauryl (meta) acrylate, or a methacrylic acid; An acrylic acid, A methacrylic acid, styrene, 
vinyltoluene, acrylamide, acrylonitrile,.Cl-4 alkyl-ether ghost [ of N-methylol(metha)acrylamide and N- 
methylol(metha)acrylamide ], N, and N-diethylamino ethyl methacrylate etc. can be mentioned. If 
glycidyl methacrylate, glycidyl acrylate,- 3, a 4 epoxycyclohexyl-l-methyl (meta) bitter taste relay, etc. 
have an epoxy group and a polymerization nature partial saturation radical as a partial saturation 
monomer which has ah epoxy group, it will not be restricted especially. Moreover, this acrylic 
copolymer resin can also be used as the resin denatured by polyester resin, the epoxy resin, phenol resin, 
etc. 

[0073] As epoxy group content resin (B) other than the above (A), especially a desirable thing is resin 
represented by the following formula which is the resultant of bisphenol A and EPIPAROHI drine 
compounds, and especially since it excels in corrosion resistance, it is suitable. The bisphenol A mold 
epoxy resin is number average molecular weight 1500-10000, weight per epoxy equivalent 150, or 5000 
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preferably. If number average molecular weight exceeds 10000, water-dispersion will fall, and it 
becomes difficult to obtain a stable emulsion. 
[0074] 

[Formula 1] .' ■ « 

[0075] the inside of the above-mentioned structure expression, and q — the integer of 0-50 — it is — 
desirable - 1-40 ~ it is the integer of 2-20 especially preferably. Such a bisphenol A mold epoxy resin 
can be obtained according to the nianufacturmg method* widely known in this industry. 
[0076] The following ^re mentioned asShe epoxy group of the above-mentioned epoxy group content 
resin, and an active hydrogen content c6mpouhd which reacts. \ 
[0077] - The 4th class chlorination agent which is the mixture of the hydrazine derivative or tertiary 
amine which does not have hydrogen halides and alcohols, such as an organic acid, hydrogen chlorides,' 
etc., such as an amine compound and ammonia of the 1st class which has the hydrazine derivative and 
active hydrogen which has active hydrogen, or the 2nd class, and a carboxylic acid, and thiols and active 
hydrogen, and an acid. 

[0078] At this invention, although these one sort or two sorts or more can be used, in order to acquire 
the outstanding corrosion resistance, scfflae active hydrogen content compounds [ at least ] (preferably 
all) need to be the hydrazine derivative which hks active hydrogen. 

[0079] The following can be mentioned as an example of representation of the amine compound which 
has the above-mentioned activated hydrogen. 

[0080] (1) Diethylenetriamine, hydroxyethylamino ethylamine, The 1st class amino group of the amin^ 
compound containing the one 2nd class amino groups, such as ethylamino ethylamine and methylamin 
propylamine, and the one or more 1st class amino groups A pyrogenetic reaction is carried out to a 
ketone, an aldehyde, or a carboxylic acid at the temperature of about 100-230 degrees C. Aldimine, Thfe 
compound (2) diethylamine which denaturalized to ketimine, oxazoline, or imidazoline/ Diethanolamine 
and G n- or -iso-propanolamine> N^methylethanbl amine, The secondary amine content compound (4) 
monoethanolamine which is made to add mono : alkanolamine and dialkyl (meta) acrylamides, such as 
N-ethyl ethanolamine, by the Michael addition reaction, and is obtained, [, such as the 2nd class 
monoamine (3) monoethanolamine, ] A neo pentanol amine, 2-amino propanol, 3-amino propanol, the 
compound which denaturalized the 1st class amine radical of alkanolamines, such as 2-hydroxy- 
2' (amino propoxy) ethyl ether, to ketimine - moreover the above-mentioned 4th class chlorination 
agent (namely, - as actiye hydrogen content compounds (D) other than the hydrazine derivative (C) 
which has active hydrogen) which can be used as some actiye hydrogen content compounds Since the 
hydrazine derivative or tertiary amine which 1 does not have active hydrogen does not have an epoxy 
group and reactivity in itself, in order to enable an epoxy group and the reaction of these, it is taken as 
mixture with an acid. The 4th class chlorination agent reacts with an epoxy group under existence of 
water if needed, and forms epoxy group content resin and the 4th class salt. Any of inorganic acids, sikch 
as organic acids, such as an acetic acid and a lactic acid, and a hydrochloric acid, are sufficient as the 1 
acid used in order to obtain the 4th class chlorination agent. Moreover, 3,6-dichloro pyridazirie etc. can 
be mentioned as a hydrazine derivative which does not have active hydrogen used in order to obtain the 
4th class chlorination agent, and dimetitylethanqlamine, triethylaminej a trimethylamine, a triisopropyl 
amine, methyldiethanolamjne, etc. cari.be mentioned as tertiary amine, for exampleJ 
[0081] Although it is the rbost useful with an active hydrogen content compound as mentioned above I 
and the hydrazine derivative which has active hydrogen demonstrates the engine performance excellent 
in corrosion resistance, as an example of a hydrazine derivative of having active hydrogen, the following 
can be mentioned, for example. 

[0082] (i) Hydrazide compounds, such as KARUBO hydrazide, propionic-acid hydrazide, salicylic-acid^ 
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hydrazide, adipic-acid dihydrazide, sebacic-acid dihydrazide, dodecanoic acid dihydrazide; isophthalic 
acid dihydrazide, thio KARUBO hydrazide, 4, and 4 ! -oxybis benzene sulfonylhydrazide, a 
benzophenone hydrazone, and amino pplyacrylamide; 

(ii) Pyrazole compounds, such as a pyrazole, 3, 5-dimethylpyrazol, a 3-methyI-5-pyrazolone, and 3- 
amino-5-methyl pyrazole; 

1, 2, 4-triazole, 3-amino-l,2,4-triaLZole^;(iii) 4-amino - 1, 2, 4-triazole, 3-mercaptb - 1, 2, 4-triazole, 5- 
amino-3-mercapto - 1, 2, ^triazole, % 3-dihydr6-3-oxo-- 1, 2, 4-triazole, lH-benzotriazol, 1-hydroxy 
benzotriazol (monohydrate), 6-methyl-8-hydroxy triazolo pyridazine, 6-phenyl-8-hydroxy triazolo 
pyridazine, 5-hydroxy-7-methyl - Triazole compounds, such as 1, 3, and 8-TORIAZA indolizinq; 

(iv) 5-phenyl - 1, 2, 3, 4-tetrazole, 5-mercapto-l-phenyl - Tetrazole compounds, such as 1, 2, 3, and 4 
tetrazole; 

(v) 5-amino-2-mercapto - Thiadiazole compounds, such as 1, 3, 4-thiadiazole, and 2,5-dimercapto-l,3, 
thiadiazole; ; <; 

(vi) Pyridazine compounds, such as maleic hydrazide, 6-methyl-3-pyridazone, 4, 5-dichloro-3- 
pyridazone, 4, 5-dibromo-3-pyridazone, the 6-methyl -4, and 5-dihydro-3-pyridazone •**; 
Moreover, especially the pyrazole compound and triazole compound that have the cyclic structure of a 
five-membered ring or six membered-rings, and have a nitrogen atom in cyclic structure also in these af*e 
suitable. These hydrazine derivatives are independent about one sort, or can mix and use two or more 
sorts. 

[0083] Thus, a polyalkylene glycol modified epoxy resin (A), epoxy group content resin other than (A^ 
(B), The hydrazine derivative (C) and tj^e need of having active hydrogen are .accepted. Preferably active 
hydrogen content compounds other thaa (C),(D) 10-300 degrees C, Aquosity epoxy resin dispersion 
liquid (a) can be obtained by making tie resin ; (namely, water-dispersion resin of this invention) 
obtained by making it react at the temperature of 50-150 degrees C more preferably for about 1 to 8 
hours distribute underwater. 

[0084] This reaction may be performed by adding an organic solvent, and especially the class of organic 
solvent to be used is not limited. For example, an acetone, a methyl ethyl ketone, methyl isobutyl 
ketone, Ketones, such as a dibutyl ketone and a cyclohexanone; Ethanol, a butanol, 2-ethylhexyl 
alcohol, benzyl alcohol, ethylene glycol, Ethylene! glycol mono-isopropyl ether, ethylene glycol 
monobutyl ether, The ethylene glycol nibno-Jiexyl ether, propylene glycol, Propylene glycol 
monomethyl ether, a diethylene glycol, Alcohols and ether containing hydroxy! groups, such as 
diethylene glycol monoethyl ether and the diethylene-glycol monobutyl ether; Ethyl acetate, Ester, duch 
as butyl acetate and ethylene-glycol-monobutyl-ether acetate; aromatic hydrocarbon, such as tolueh^ and 
a xylene, etc. can be illustrated and these one sort or two sorts or more can be used. Moreover, from 
fields, such as solubility with an epoxy xesin, and a paint film plasticity, especially the solvent of a 
ketone system or an ether system is desirable in these. 
[0085] The combination to the hydrazine derivative (C) which has a polyalkylene glycol modified epi>xy 
resin (A) and epoxy group content resirivother than (A) .(B), and active hydrogen A polyalkylene glycol 
modified epoxy resin (A) and the equivalent ratio of the active hydrogen radical in the hydrazine 
derivative (C) to the epoxy group in epoxy group content resin other than (A) (B) ~ 0.01-10 - it is 
preferably appropriate from points, such as corrosion resistance and water-dispersion, to make it 0.1-8! 
and set to 0.2-4 still more preferably. 

[0086] moreover - as the amount replaced although some hydrazine derivatives (C) can also be 
transposed to an active hydrogen content compound (D) ~ less than [ 90 mol % ] - it is preferably 
suitable from anti-corrosiveness and an adhesive viewpoint less than [ 70 mol % ] and to consider as 10! 
- 60-mol% of within the limits more preferably. 

[0087] Moreover, in order to form a precise barrier coat in this invention, it is desirable to blend a curin; 
agent into aquosity epoxy resin dispersion liquid (a), and to carry out heat hardening of the organic coa 
As the hardening approach in the case of forming a resin constituent coat (1) The hardening approach (j(f 
using the urethane-ized reaction of isocyanate and the hydroxyl group in base resin, (2) Melamirie, A 
urea And the etherification reaction between the hydroxyl groups in the alkyl ether-ized amino resin 
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which makes the monohydric alcohol of carbon numbers 1-5 come to react to some or all of a methylol 
compound that makes formaldehyde come to react to one sort or two sorts or more and base resin which 
were chosen from benzoguanamine Although the hardening approach to be used is suitable, especially 
the thing for which the urethane-ized reaction of isocyanate and the hydroxy 1 group in base resin is 
made into a main reaction is suitable. 

[0088] The poly isocyanate compound as a curing agent which can be used by the hardening approach 
of the above (1) is a compound which caLrried out the partial reaction of the aliphatic series and the 
alicycle group (heterocycle is included) who' have at least two isocyanate radicals in 1 molecule, 
aromatic series isocyanate compounds, or those compounds with polyhydric alcohol. As such a poly 
isocyanate compound, the following can be illustrated, for example. 

[0089] (i) m- or p-phenylene diisocyanate, 2, and 4- or 2, 6-tolylene diisocyanate, o- or p-xylylene 
diisocyanate, hexamethylene di-isocyanate, dimer acid diisocyanate and the compound of the 
isophorone diisocyanate (ii) above (i) independent or those mixture, and polyhydric alcohol (ethylene 
glycol -) Dihydric alcohol, such as propylene, glycol; Tetravalent alcoholic; sorbitols [, such as trihydric 
alcohol; pentaerythritoj ], such as a glycerol and trimethylol propane, the compound with which it is a 
resultant with 6 ** alcohol^ such as dipentaerythritol, etc., and at least two isocyanates remain in 1 
molecule ~ the poly isocyanate compound of these is independent about one sort, or two or more sorts 
can be mixed and used for it. 

[0090] moreover, as a protective agent (block agent) of the poly isocyanate compound For example, (i) 
A methanol, ethanol, propanol, a butangl, The mono-ether of aliphatic series monoalcohol (ii) ethylene 
glycol, such as octyl alcohol, arid/or a diethylehe glycol, For example, the mono-ether, such as methyl, 
ethyl, propyl (n, -, iso); and butyl (n-, isp, sec) (iii) Phenol, Aromatic alcohol, such as cresol (iv) By 
being able to use oxirnes, such as the a<£to oxime and methyl ethyl ketone, oxime, etc., and making these 
one sort or two sorts or more, and said poly isocyanate compounds react The poly isocyanate compounl 
as a curing agent protected by stability under Ordinary temperature at least can be obtained. 
[0091] Such a poly isocyanate compound (a2) As opposed to the resultant (al) (namely, water- 
dispersion resin which is the component of the above (a)) of epoxy group content resin and the above- 
mentioned specific active hydrogen content compound It is preferably [ as a curing agent ] appropriate 
(al) (a2) =95 / 5 - 55/45 (mass ratio of a nonvolatile matter), and to blend more preferably at a rate of / 
(al) (a2) =90 / 10 - 65/35. There is absorptivity in. the poly isocyanate compound, and if this is blended 
exceeding (al) / (a2) =55/45, the adhesion of an organic coat will be degraded. Furthermore, when 
finishing paint is perfohned oh an organic cdat, ? the unreacted poly isocyanate compound will move into 
a paint film, and it will cause hardening inhibition and poor adhesion of a paint film. As for the loadings 
of such a viewpoint to the poly isocyanate compound (a2), it is desirable to carry out to. or less (al) / 
(a2) =55/45. 

[0092] In addition, although the water-dispersion resin which is the resultant of epoxy group content 
resin and the above-mentioned specific active hydrogen content compound fully constructs a bridge by 
addition of the above cross linking agents (curing agent), in order to increase low-temperature cross- 
linking further, it is desirable to use a Well-known hardening accelerator catalyst. As this hardening 
accelerator catalyst, N-etihyl morpholme, a dibutyl tin JIRAU rate, naphthenic-acid cobalt, the 1st tin of 
chlorination, zinc naphtheriate, a bismuth nitrate, etc. can be used, for example. Moreover, resin, such as 
a well-known acrylic, alkyd, and polyester, can also be mixed and used with epoxy group content resin 
with an eye on some object disposition top, such as adhesion. ' 
[0093] In addition to the water-dispersion resin of this invention mentioned above, two or more sorts of 
for example, acrylic resin, urethane system resin, polyester system resin, epoxy system resin, ethylene 
resin, alkyd resin phenol resin, and olefin system resin may be blended as other water-dispersion resin 
and/or water soluble resin, and about 15mass% may be blended with a surface treatriient constituent (I) 
as an upper limit at a rate in ail thednside of resiii solid content. 

[0094] Next, the silane coupling agent Which is the component of the above (b) is explained. As this 
silane coupling agent, for example Vinyl methoxysilane, A vinyl ethoxy silane, vinyl trichlorosilane, 
vinyltrimetoxysilane, Vinyltriethoxysilane, beta-(3, 4 epoxycyclohexyl) ethyltrimethoxysilane, Gamma- 
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glycidoxypropyltrimetoxy Silahe, g^ma-giycidpxypropylmethyldietoxysilane, gamma-gly cidoxy x 
propyltriethoxysilane, N-beta (aminoetKyl) gamma-aminopropyl methyl dimethoxysilane, A N-beta 
(aminoethyl) gamma-aminopropyl TORIMEEKI gardenia fruit run, N-beta (aminoethyl) gamma- . 
aminopropyl trimethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl 
triethoxysilane, Gamma-methacryloxypropylmethyldimethoxysilane, gamma-methacryloxpropyl 
trimethoxy silane, Gamma-methacryloxypropylmethyldiethoxysilane, gamma-methacryloxypropyl 
triethoxysilane, Gamma-mercaptpropylmethyl dimelioxy silane, gamma-mercapto 
propyltrimethoxysilane, gamma-styryl trimethoxysilane, gamma-acryloxyprophyltrimethoxysilane, N 
phenyl-gamma-aminopropyl trrmethoxysilarie, gamma-ureido propyl triethoxysilane, Gamma- 
chloropropyltrimetoxy silane, bis(triethoxy silyl propyl) tetrasulfide, gamma-isocyanate propyl 
triethoxysilane, gamma-triethoxy silyl N-(l, 3-dimethyl butylidene) propylamine, N-(vinylbenzyl 
amine)-beta-aminoethyl-gamma-aminopropyl trimethoxysilane etc. can be mentioned, it is independem 
in these one sort, or two or more kinds can be mixed and used. The silanol group (Si-OH) produced 
when the silane cup rig agent in a water solution hydrolyzed carries out a plating coat front face and 
hydrogen bond, and the reason the coat containing these silane coupling agents is excellent in corrosion] 
resistance is considered to give the adhesion which was further excellent with the dehydration 
condensation reaction. ■ . ; ' \ 1 ' ' : - 

[0095] thus, although it is possible, to raise adhesion with a plating metal, water-dispersion resin, and/or 
water soluble resin by blending a silane coupling agent, by carrying out a chemical bond to both the 
plating metal with which the surface of metal where the acid component contained in a surface treatment 
constituent (I) is inactive was activated in the case of this invention, and the silane coupling agent was 
activated further, and water-dispersion jesin, the ajdhesion of a plating metal and water-dispersion resin 
can be boiled markedly, and can be raised. And by raising the adhesion of a plating metal and coat 
formation resin in this Way, progress Of the corrosion of a plating metal is controlled effectively and the 
especially excellent xotosion resistance is acquired. ; .-. 

[0096] Moreover, especially a silane coupling ajgent with the amino group is desirable especially as a 
reactant functional group from the viewpoint of having the water-dispersion resin of the above (a), and a 
functional group with high reactivity also in the above-mentioned silane coupling agent. As such a 
silane coupling agent, N-beta (aminoethyl) gamma-aminopropyl methyl dimethoxysilane, N-beta 
(aminoethyl) gamma-aminopropyl trimethoxysilane, a N-beta (aminoethyl) gamma-aminopropyl 
TORIMEEKI gardenia fruit run, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl 
triethoxysilane, etc. are mentioned^ and; specifically j the product "KBM-903" made from Shin-etsu 
Chemistry, "KBE-903", "KBM-603", "KBE4602", "KBE-603", etc, can be used, for example. 
[0097] the solid content ICjO mass section of thef water-dispersion resin whose loadings of a silane 
coupling agent are the component of tht above (a) — receiving — desirable — the 1 - 200 mass section - 
it is more preferably appropriate the 5 - 100 mass section and to consider as 15 - 50;mass section still 
more preferably. Since sufficient coat cannot be formed if the loadings of a silane coupling agent are 
inferior in corrosion resistance in under 1; mass section and the 300 mass sections are exceeded on the 
other hand, the effectiveness which raises adhesion and barrier property with water-dispersion resin 
cannot be demonstrated, but corrqsioniresistance falls. : 
[0098] Next, the phosphoric acid and/orhexafluoro metal acid which are the component of the above (c) 
have the operation which it acts [ operation ] on an inactive plating coat front facej and activates a 
surface of metal. And as a result of the adhesion of the plating surface of metal and coat formation resin 
which were activated in this way improving remarkably through a silane coupling agent, corrosion 
resistance is improved notably. This phosphoric acid and a hexafluoro metal acid may be used 
independently, and may be used together.; 

[0099] Although especially the class of hexafluoro metal acid is not limited, from a viewpoint of making 
the reaction layer of the false bilayer cppt described previously fqrm effectively, the hexafluoro metal 
acid containing one sort or-two,sorts or more of elements especially chosen from TU Si, and Zr, such as 
titanic-acid fluoride, fluoride zirconic acid; and**** fluoric acid, is desirable, and these one sort or two 
sorts or more can be used. 
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[0100] the solid content 100 mass section of the water-dispersion resin whose loadings (they are total I 
loadings when using tqgether) of a phosphoric aeid and/or a hexafluoro metal add are the component of 
the above (a) ~ receiving 0.1 - 30 mass section - it is preferably appropriate 1 - 60 mass section and 
to consider as 5 - 50 mass section still more preferably. The loadings of a phosphoric acid and/or a 
hexafluoro metal acid are inferior in corrosion resistance in under the 0.1 mass section, and, on the other 
hand, it is easy to produce the appearance nonuniformity after coat formation above 80 mass sections. 
[0101] Water-soluble phosphate can be blended with a surface treatment constituent (I) if needed for the 
purpose of corrosion-resistant improvement.' as this water-soluble phosphate for example -- ** -- if it 
carries out, one sort.of metal salts, sucfyas orthophosphoric acid, a pyrophosphoric acid, polyphosphoric 
acid, and a metaphospljoric acid, or twe sorts or more can be used. Moreover, one sort of the salt (for 
example, phytic acid, a phytic acid salt, phosphOnic acid, phosphonate, and these metal salts) of an 
organic phosphoric acid of two soils or jnore may be added. Moreover, the first phosphate is suitable 
from fields, such as the stability of a surface treatment constituent (I), also in them. 
[0102] There is no definition also with a special phosphate's in coat existence gestalt, and it does not ask 
[ a crystal or ] whether it is amorphous. Moreover, there is no constraint special also about the ionicity 
of phosphate and solubility. It is thought by blending water-soluble phosphate that the reason whose 
corrosion resistance, improves is for forming a poorly soluble compound at the time of coat formation. 
[0103] Although a silape coupling agent is carrying out a chemical bond to 1 both the,: activated plating 
metal and coat formation resin as stated previously, and the outstanding adhesion andthe corrosion 
resistance of a plating metal and coat formation resin are acquired, an inactive part exists in a plating 
surface of metal unescapable, and the rust-proofing effectiveness may fully be unable to be 
demonstrated to such an inactive site that it is hard to produce the above-mentioned chemical bond. 
Water-soluble phosphate forms a precise poorly soluble compound in a plating coat front face to the part 
of such a plating coat at the time of coat formation. That is, pH rises by the plating coat / surface 
treatment constituent (I) interface with the dissolution of the plating coat by the phosphoric-acid ion of 
water-soluble phosphate, consequentlysthe precipitate coat of water-soluble phosphate is formed, and 
this contributes to corrosion resistance improvement. 

[0104] Moreover, from a viewpoint of acquiring the especially excellent corrosion resistance, especially 
as a cation kind of water-soluble phosphate, aluminum, Mn, nickel, and Mg are desirable and it is 
desirable to use the water-soluble phosphate containing one or more sorts of elements chosen from 
these. As such water-soluble phosphate^ for example, the first aluminium phosphate, the first 
phosphoric-acid manganese, the first phosphoric-acid nickel, and the first magnesium phosphate are 
mentioned, and the first aluminium phosphate is the most desirable also especially among these. 
Moreover, it is desirable that mol ratio £of a:catipn component and 20P5 component ] [cation]/[P205] 
is 0.4-1.0. mol ratio [a cation] Since the poof solubility of a coat is spoiled for / [P205] with the 
phosphoric acid of fusibility less than by 0.4 and corrosion resistance falls, it is not desirable. On the 
other hand, since processing liquid ammonia quality will be remarkably lost if 1.0 is exceeded, it is not 
desirable. 

[0105] the solid content 100 mass section of the water-dispersion resin whose loadings of this water- 
soluble phosphate are the component of the above (a) - receiving - solid content - 0.1 - 60 mass 
section - it is preferably appropriate 0,5 - 40 mass section and to consider as 1 - 30 mass section still 
more preferably. Under in the 0.1 massjsectipn, since pH of processing liquid will become low if the 
improvement effectiveness of corrosion resistance [ loadings / of water-soluble phosphate ] is not 
enough and exceeds 60 mass sections on the other hand, reactivity becomes strong and it becomes easy 
to produce appearance nonuniformity. 

[0106] A non-chromium system rust-proofing additive can be blended with a surface treatment 
constituent (I) if needed for the purpose of corrosion-resistant improvement. By blending such a non- 
chromium system rust-proofing additive into a surface treatment constituent (I), the especially excellent 
corrosion-resistant ability (self-remedy nature) can be obtained. As for especially this nori-chromium 
system rust-proofing additive, it is deniable to use 1 chosen from the following (el) - (e5) a group or 2 
or more. ! 5 : ~ ; - y .V - . i ; 
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[0107] (el) the organic compound containing pne sort or two sorts or more of S atoms chosen from 
silicon oxide (e2) calcium and/or lime compound (e3) poorly soluble phosphoric-acid compound (e4) 
molybdic-acid compound (e5) triazoles> thiols, thiadiazole, thiazoles, and thiurams : - the detail and 
corrosion prevention device of a iion-[ these s(el^- (e5) ] chromium system rust-propfing additive are as 
follows. > 1 

[0108] First, although colloidal silica and the dry type silica which are a particle silica as a component djf 
the above (el) can be used, it is desirable to use the calcium ion exchange silica which combined 
calcium with the front face especially from a corrosion resistance viewpoint. The Snow tex 0, 20, 30, 
and 40 made from Nissan Chemistry, ajnd C aijd S can be used for colloidal silica, and AEROSILR971 
R812, R811, R974, R202 and R805 made from Japanese Aerosil, and 130,200,300,300CF can be used 
for it as fumed silica. Moredver, 40, aridC and S can be used as a calcium ion exchange silica, and 
AEROSILR971, R812, R&ll, R974, R202 anifl R805 made from Japanese Aerosil, and 
130,200,300,300CF can be used a£ fumed silica. Moreover, as a calcium ion exchange silica, it is 
SHIELDEX made from W.R.Graee&Co. C303, SHIELDEX AC3, SHIELDEX ACS (all are trade 
names), SHIELDEX made from Fuji SHIRISHIA Chemistry, SHIELDEX SY710 (all are trade names) 
etc. can be mentioned. These silicas control acceleration of corrosion by contributing to generation of 
the corrosion product of precise, and stable zinc under corrosive environment, and forming this corrosion 
product in a plating front face precisely. 

[0109] Moreover, especially the above; (e2) and (e3);disqover the anti-corrosiveness (self-remedy nature) 
which was excellent with a precipitate ^operation* Any of a calcium oxide, a calcium hydroxide, and a 
calcium salt are sufficient as the liiiie compound which is the component of the aboVe (e2), and these 
one sort or two sorts or more can Be used for it. Moreover, there is especially no limit also in the class of 
calcium salt, and the double salt containing cations other than calcium, such as calcium phosphate 
besides the simple salt only containing the calcium as cations, such as a calcium silicate, a calcium 
carbonate, and calcium. phosphate, zincy calcium phosphate, and magnesium, may be used. Calcium 
more **** than zinc and aluminum which are a plating metal carries out the precedence dissolution at 
the bottom of corrosive environment, and this,(e2) component blocks a defective part as OH- which this 
generated by the cathode reaction j ; and** precise^ poorly soluble product, and controls corrosion reaction. 
Moreover, when blended. with the above silicas,- calcium ion sticks to a front face, it neutralizes 
electrically and surface charge is condensed. Consequently, a precise and poorly soluble protective film 
generates, a corrosion origin is blocked, and corrosion reaction is controlled. 

[0110] Moreover, poorly soluble phosphate can be used as a poorly soluble phosphoric-acid compounc 
which is the above (e3). This poorly soluble phosphate contains the salt of all classes, such as simple sz 
and double salt. Moreover, definition rttay not'be in the metal cation which constitutes it, and which 
metal cations, such as poorly soluble phosphoric-acid zuic, magnesium phosphate, calcium phosphate, 
and aluminium phosphjate,,are sufficient Moreover, there is no definition in whenever [ frame / of 
phosphoric-acid ion/, or condensation ] etc., any of: normal salt, 2 hydrogen salt, 1 hydrogen salt, or 
phosphite are sufficient, and normal salt contains all condensed phosphoric acid, such as a 
polyphosphate besides an orthophosphate, further. Zinc and aluminum of the plating metal eluted by 
corrosion generate a precise and poorly soluble protective film by the phosphoric-acid ion and 
complexation reaction which were dissociated by hydrolysis, and these poorly soluble phosphorus 
compounds block a corrosion origin, and control corrosion reaction. 

[0111] Moreover, as .a molybdic-acid compound of the above (e4), molybdate can be used, for examph 
Definition does not haye this molybdai&in whenever:! that frame and condensation;], for example, 
alt.molybdate, paramolybrfate, metamolybdate, etc. are mentioned. Moreover, as double: salt, 
molybdophosphate etc. is mentioned including all salts, such as normal salt and double salt. A 
molybdic-acid compound discovers self-remedy nature according to the passivation effectiveness. That 
is, a corrosion origin is blocked by forming a precise oxide in a plating coat front face with dissolved 
oxygen under corrosive environment, aid corrosion reaction is controlled. 

[0112] Moreover, as an organic compound containing S atom of the above (e5), the following can < 
mention, for example. As triazoles, namely, 1, 2, 4-triazole, 3-amino-l,2,4-triazole, 3-mercapto - 1, 2, 4A 

' ; ;. . _ :.; i ,: . ••• . 1 
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triazole, 5-amino-3-mercapto - 1, 2, 4-triazole, lH-benzotriazol, etc. again as thiols l,3,5-triazine-2,4,6- 
trithiol, 2-mercapto Benz imidazole, etc. Moreover, as thiadiazole, it is 5-amino-2-mercapto. - 1, 3, 4- 
thiadiazole, 2,5-dimercapto-l,3,4-thiadiazole etc. as thiazoles again 2-N and N-diethylthio 
benzothiazole, 2-mercaptobenzothiazole is mentioned for a tetraethylthiuram disulfide etc. as thiurams 
again, respectively. These organic compounds discover self-remedy nature according to an adsorption 
effect. That is, the zinbeluted;by cprrosion apd duminum stick to the polar group containing the sulfur 
which these organic compounds h^ve, block formation and a corrosion origin for an inactive coat, and 
control corrosion reaction. 

[0113] the solid content 100 mass section of the water-dispersion resin which is the component of the 
above (a) as loadings of a non-chromium system rust-proofing additive - receiving - solid content - 
0.1 - 50 mass section - it is preferably appropriate 0.5 - 30 mass section and to consider as 1 - 20 mass 
section still more preferably. In under the 0.1 mass section, since not only paintwork and workability 
fall, but corrosion, resistance Will fall if the CQrrosiori-resistant improvement effectiveness after alkali- 
proof cleaning is not fully acquired buKexceeds;50 mass sections on the other hand,; the loadings of this 
non-chromium system mstf-proofirig additive are not desirable. In addition, since two or more sort 
compound addition of the above (el) of - (e5) and the rust-proofing additive may be carried out and a 
corrosion prevention operation of a proper is compound-ized in this case, respectively, more advanced 
corrosion resistance is acquired. The corrosion resistance which was excellent in this one or more sorts 
especially when [ of the component of (e3), (e4), and (e5) ] compound addition of all of the components 
of - (e3) (e5) was carried out especially preferably is acquired especially, using a calcium exchange 
silica as a component of the above (el). * . V ; : 

[0114] Solid lubricant pan. be blended pith a ; surface treatment constituent (I) if needed. 
[0115] It is appropriate ptf 0.5-6 and to adjust: preferably a surface treatment constituent (I) and 
(processing liquid) to 1-4. Since the reactivity of processing liquid has too strong pH of a surface 
treatment constituent (I) at less than 0.5, appearance nonuniformity arises, on the other hand, if pH 
exceeds 6, the reactivity of processing liquid will become low, combining with a plating metal and a 
coat becomes inadequate, and corrosioii resistance falls. 

[0116] Next, the upper resin coat (II) is explained/The reason for using solvent system heat-curing mold 
resin as base resin into the coating (III) for the resin poat formed in the upper layer of a surface- 
preparation layer is as jbllqws. ;* ■.. : 
[0117] (i) Solvent system resin is excellent in compatibility with lubricant, a rust-proofing additive, etc. 
which are added in resin, afnd the long term stability as a coating as compared with drainage system 
resin. 

[0118] (ii) Since the melting point does not exist in thermosetting resin unlike plasticity resin, the 
mechanical strength at the time of an elevated temperature is high. Therefore, if a coat is formed with 
the coating which consists of such resin, even If the skin temperature of a steel plate rises with the 
frictional heat at the time of press forming it will be hard to produce exfoliation and deformation of a 
resincoat. : . ;> ^ . * . . ■ , 

[0119] The reason for using two or more sorts df solvent system heat-curing mold resin with which glass 
transition temperature differs as base resin of a resin coat is as follows. The solvent system heat-curing 
mold resin with a low glass transition temperature is excellent in the flexibility at the time of low 
temperature. Therefore, it faces carrying out press forming of the zinc system and alurhinum system 
plating steel plate with which the resin £oat which used such resin as base resin was formed, and when 
press-forming conditions are loose, in a loose part* the appearance after press-forming nature and press 
forming is good. However,- when [ severe ] a ffont f^ce.becomes an elevated temperature, in a severe 
part, a resin coat softens, it exfoliates fjbm a plating steel plate> and press-forming conditions cause 
degradation of the appearance after press-foriping nature and press forming, as a rbsult of the 
desquamating resin coat's adhering to ainolding die. 

[0120] On the other hand, the solvent system heat-curing mold resin with a high glass transition 
temperature is excellent in high temperature strength. Therefore, it faces carrying out press forming of 
the zinc system and aluminum system plating steel plate with which the resin coat which used such resin 
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as base resin was formed, and when press-forming conditions are severe, what a resin coat softens and/ 
exfoliates from a plating steel plate also in a severe part is not produced. However, when press-forming 
conditions are loose, in a, loose part, a r<?sin coat powders it, the solvent system heat-curing mold resin 
with a high glass transition temperature ' exfoliates from a plating steel plate, and since the flexibility aV 
the time of low temperature is bad, as a result of the desquamating resin coat's adhering to a molding \ 
die, it causes degradation of the appearance after press-forming nature and press fontiing. \ 
[0121] Then, in this inVentjon, in brde&to give both the flexibility at the time of low temperature in the I 
case of press forming mentioned above to the reisin coat, and the reinforcement at the time of an elevated 
temperature, two or more sorts of solvent system heat-curing mold resin with which glass transition 
temperature differs constituted the base resin of a resin coat. Desirable solvent system heat-curing mold 
resin is the solvent system heat-curing mold resin of one sort or two sorts or more of low glass transitior 
temperature whose glass tr^nsition teniperature after hardening is 50 degrees C or less, and resin which 
the glass transition temperature after hardening consisted of with the solvent system heat-curing mold 
resin of 50-degree-Gjsiiper- ** ****, orie/sbrVor Wo kbits of more of high glass transition temperature. 
The range of a more desirable glais transition temperature of the solvent system heat-curing mold resin 
of the low glass transition temperature mentioned above is 10-50 degrees C, arid the range of a more 
desirable glass transition temperature of the solvent system heat-curing mold resin of the high glass 
transition temperature mentioned above is 50 degree-C ** -100 degree C. 

[0122] The desirable compounding ratio of the solvent system heat-curing mold resin of low glass 
transition temperature and the solyent system jtieat-curing mold resin of high glass transition temperature 
is within the limits of 9:1-1:9. The problem which a resin coat softens and exfoliates from a plating steel 
plate at the time of press forming of the- zinc System plating steel plate with which the resin coat to 
which the above-mentioned compounding ra^io .uses such resin as base resin less than by 9:1 was formed 
when [ severe ] a steel plate front face becomes [ the process condition ] an elevated temperature arises. 
On the other hand, when [ loose ] a steel plate front face does not become [ the above-mentioned 
compounding ratio / the above-mentioned process condition ] an elevated temperature so much by 1:9 
**, the problem which a resin coat powders and exfoliates from a plating steel plate arises. The range of 
the more desirable compounding ratio of the solvent system heat-curing mold resin of low glass 
transition temperature and the solvent system heat-curing mold resin of high glass transition temperature 
is 9:1-5:5. . y'; ; ' ;' . : ' > 

[0123] Each of two or more sorts of solvent system heat-curing mpld resin with which the glass 
transition temperature mentioned above differs (E) Two or more sorts of hydroxyl-grbup content 
urethane prepolymers which consist of the following and from which glass transition temperature 
differs, (g) At least one sort of polyols chosen from the group which consists of poly ether poiyol, 
polyester poiyol, and polyether polyester poiyol, (h) at least one sort in an isocyanate compound, the 
block poly isocyanate compound as divalent alcohol and a (i) (F) curing agent, and amino resin - since - 
- to have become is required. The glass transition temperature after hardening can change the glass 
transition temperature after har<Jening v iisirig the same curing agent by using (E) urethane prepolymer and 
two or more sorts of (E) urethane p/epQlymer? from which glass transition temperature differs although 
obtained by the reaction with the (F) curing ageht (cross linking agent). 

[0124] The concrete presentation of a resin coat (II) is explained below. As polyether polyoi, the straight 
chain-like polyalkylene poiyol like the ethyleneoxide of a polyethylene glycol, a polypropylene glycol, 
and a glycerol or a propylene oxide addition product etc. is used, for example. 

[0125] the line which has an OH radical in the chain which a dibasic acid and low-molecular poiyol are 
made to react, and is obtained as polyester poiyol, for example ~ polyester is used. As said base chain, 
an adipic acid, an azelaie acid, iiodpcan^ diacid, dimer^acid, isophthalic acid, hexahydro phthalic 
anhydride, a terephthal^c acid, diiliethylltere^hthalate, -.an itacoriic acid, a fumaric acid, the dibasic acid 
like a maleic anhydride, droits ester is mentioned, for example. 

[0126] the line which has an OH rkdical in the chain which is made to carry out the esterifi cation 
reaction of the mixture of said base acid and said polyether poiyol, or this and said low-molecular 
poiyol, and is obtained as polyether polyester poiyol — the polyether which the polyester which has a 
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carboxyl group and/or a hydroxyfgroupat the end was made to carry out the addition reaction of the J 
alkylene oxide (for example, ethyleneoxide, propylene oxide, etc.), and obtained it in it at polyester and / 
a list is used. 

[0127] As an isocyanate compound, for example Hexamethylene di-isocyanate, o-, m- or p-phenylene 
diisocyanate, 2, and 4- or 2, 6-tolylene diisocyanate, 2 to which hydrogenation of the ring was carried 
out, 4- or 2, 6-tolylene diisocyanate, The diphenylmethane-4,4 -diisocyanate, 3, and 3'-dimethyl -4, 4'- 
biphenylene di-isocyanate, Dicyclphexyl methape -4, 4 -diisocyanate, omega,; and omega '-diisocyanate 
1, 4-dimethylbenzene • alicycle groyp isltqcyaiiate compounds, such as an isocyanate compound which 
has aromatic series rings, Such as omega and difiega-diisocyanate -1 and 3-diniethyibenzene, or 
isophorone diisocyanate, are mentioned, and independent in these - or it is mixed and used. 
[0128] As divalent alcohol, the oar like ethylene glycol, a butylene glycol, a diethylene glycol, and 
hydrogenation bisphenol A is used, for^xample. 
[0129] If the typical thing of the block poly isocyanate compound as a curing agent is mentioned It is the 
block poly isocyanate prepolymer which made the so-called poly isocyanate block using a well-known 
block agent. For example, "the-bar kno.ek D-550", thie "fear knock D-500", "bar. knock B7-8S7" (above) 
The Dainippon Ink &"€hemicals, ; inc..1triake,i 'iTakenaie: -H-815-N" (Takeda Chemical Industries, Ltd. 
make) "AJII toll (ADDITGL) It i<VXL^80" (Ihe Hoechst composition incorporated company make) etc 

[0130] The resin which the alcoholic component like the amino component like melamine urea 
acetoguanamine, benzoguanamine, SUTERO guanamine, or SUPIRO guanamine, the aldehyde 
component like formaldehyde, a parafqrnj, an ^cetaldehyde, and a glyoxal and a methanol, ethanol, 
isopropanol, n-butanol, an iso-butanolj and a sec-butanol is made to react, and is obtained as amino resin 
as a curing agent is used; ^ ^ ; • ; 

[0131] Polyethylene resin should be used as solid lubricant added in a coating. Polyethylene resin 
prevents fracture of the getting and the steel plate which are produced by continuation press forming 
etc., the resistance to sliding, deformation, and wear is given to a steel plate, and it has the operation 
which prevents breakage on a steel plate and metal mold. 

[0132] Generally polyethylene is crystalline thermoplastics whose number average molecular weight is 
hundreds to millions, and the glass transition point is [ about ]. -It is 100 degrees C and is lower than 
ordinary temperature, and the melting point is 90-140 degrees C, and has the flexible property in 
ordinary temperature;/Furtheni>ore, thejeritical surface tension is about 30 dyne/cm, and since surface 
energy is low and wettability and adhe&on are low, it has the lubrication action. However, when making 
it contain as lubricant like this invention; in the sample for the resin coat formed on the front face of a 
zinc system or an aluminum systeih plating layer, 20 micrometers or less of 10 micrometers or less of 
the dispersibility of a coating and the viewpoint of thin film formation to the particle size are about 5 
micrometers still more preferably more'preferably. With the polyethylene which is not such impalpabl 
powder, it becomes difficult to acquire early effectiveness. 

[0133] The melting point of polyethylene resin affects lubricity. That is, it is high, dynamic 
reinforcement, i.e., defprm&tion resistance;, ajnd the lubricity (sliding nature) of the resin coat containin 
polyethylene resiri fall§, so thatlhe meKing fK)int;is high. [ / near the ordinary temperature ] Therefore, 
the melting point of the polyethylene resin as lubricant used in this invention needs to be [ 130 degrees 
C or less ] within the limits of 90-120 degrees C preferably. Moreover, as for the number average 
molecular weight of the viewpoint of film production nature to polyethylene resin, it is desirable that it 
is 5000 or less. In addition, two or more sorts of polyethylene impalpable powder which has the melting 
point, number average molecular weight, and particle size within the limits mentioned above may be 
used. s 

[0134] The content of the; poly ethylene ^esin as lubricant should be carried out within the limits of 1 - 30 
mass section to the solid content 100 mass section of solvent system thermosetting resin. The lubricative 
improvement effectiveness is not acquired for. the content of polyethylene resin under in 1 mass section 
to the solid content 100 mass sectibn of solvent system thermosetting resin. If 30 mass sections are 
exceeded, as a result of the cohesive force and reinforcement of the resin coat itself falling on the other 
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hand, the problem which exfoliation of a resin coat increases at the time of press fprming arises. The 
more desirable content of polyethylene resin is Within the limits of 5 - 20 mass section to the solid 
content 100 mass section of solvent system thermosetting resin. 

[0135] As a non-chromium system rust-proofing additive added with lubricant, the same thing as a 
surface treatment constituent (I) is mentioned into a coating (III). Effectiveness etc. is as above- 
mentioned. It is desirable to use also in it the calcium ion exchange silica which combined calcium with 
the front face especially from a corrosion resistance viewpoint. 

[0136] The content of a rust-proofing additive should be carried put within the limits of 3 - 30 mass 
section to the solid content lOO.mkss sectiortof solvent system thermosetting reSin. The corrosion 
resistance improvement effectiveness is not acquired for the content of a rust-proofing additive under in 
3 mass sections to the solid content 100' mass section of solvent system thermosetting resin. On the other 
hand, even if it exceeds 30 mass sections, since the cohesive force of a resin coat declines, the above 
corrosion-resistant improvement effectiveness is not not only acquired more, but the problem which 
puffs up exfoliation of a resin coat at the time of press forming arises. The more desirable content of a 
rust-proofing additive is within the limits of 5 r 20 mass section to the solid content 100 mass section of 
solvent system thermosetting resin. \v* : : ■ ^ : 

[0137] Coloring agejits, such as other qgmponeiits, for example, a pigment, and a color, a solvent, a 
surfactant, a stabilizer, 4 etc.' may be made to contain in a coating (III) if needed other than the solvent 
system heat-curing mold resin mentioned above, solid lubricant, and a rust-proofing additive. 
[0138] Desiccation thickness sets preferably to 0.3-0.8 micrometers 0.01-2 micrometers of surface 
treatment coats formed with the above surface treatment constituents (I). Desiccation thickness has 
inadequate corrosion resistance in less than 0.01 micrometers, and on the other hand, if it exceeds 2 
micrometers, the appearance after shaping will worsen. Moreover, while setting coat thickness to 0.1 
micrometers or morejess than 5 microxnefersjat is made for the sum total of both coats not to exceed 5 
micrometers as a resin coat (II) formed en it ; When sum total coat thickness excieeds 5 micrometers, 
junction by welding becomes diffitult. On the other hand, lubricity with the thickness of a resin coat (II) 
sufficient by 0.1 micrometers or less is hot obtained. 

[0139] It is made to dry, in order to form the above-mentioned surface treatment coat in the front face of 
a zinc system plating steel plate or an aluminum system plating steel plate, without applying a coating 
(III) further, after carrying out stoving; Without applying to a plating steel plate and rinsing so that 
desiccation coat thickness may serve as the above-mentioned range in the surface treatment constituent 
(I) which has the presentation mentioned above; and (processing liquid), and rinsing. 
[0140] As an approachjof forming the surface treatment (constituent I) / resin coat (II) in a plating steel 
plate side, any of the applying method^ clip costing* 'and a spray method are sufficient. As a spreading 
art, which approach is sufficient aS roll coaters (3 roll methods, 2 roll methods, etc.), a squeeze coating 
machine, a die coating machine, etc. Moreover, it is also possible to perform adjustment of coverage, 
equalization of an appearance, and equalization of thickness by the air knife method or the roll drawing 
method after the spreading processing by a squeeze coating machine etc. or immersion processing, and 
spray processing. ; 

[0141] After coating the siftface-prepar^ion (Constituent I) / coating (III), stoving is performed without 
rinsing. As a stoving n^eans, a dryer, an air-heating furniace, a highTfrequenCy-inductioh-heatiiig furnace, 
an infrared furnace, etc. eiaji be used. I0.s appropriate for heat-treatment to perform 30-300 degrees C in 
60-250 degrees C preferably by attainment board temperature with a surface treatment constituent (1). At 
less than 30 degrees C, the moisture in a coat remains [ whenever / this stoving temperature j so much, 
and corrosion resistance serves as imperfection. Moreover, if 300 degrees C is exceeded, it is not only 
noneconomic, but a defect will arise in a coat and corrosion resistance will fall. Moreover, it is 
appropriate to carry out in 150-270 degrees Cm coatings (III). If less than 150 degrees C of hardening 
are [ whenever / stoving: temperature ] insufficient, corrosion resistance, lubricity, and the appearance 
after shaping fall arid it exceeds 270 de^ees.C, corrosion resistance, lubricity, and the appearance after 
shaping will fall like tlfe ease of less than 150 v ;degrees C. 

[0142] The surface treatment coat mentioned above may be formed in any of one side of a plating steel 
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plate, and both sides; jfl addition, as a £pnibination Of the coatformation on the rear face of a plating 
steel plate table For expiple, ;a monolayer C9at (surface treatment coat) / no processing, **** [ a bilayer 
coat (surface treatment cdat + prgahic resin coat) / no processing ], A monolayer tioat (surface treatment 
coat) / bilayer coat (surface treatment coat + organic resin coat) / bilayer coat (surface treatment coat + 
organic resin coat) / bilayer coat (surface treatment coat + organic resin coat) can be made into the 
gestalt of arbitration. 

[0143] - 

[Example] This invention is not limited by these although an example explains this invention concretely 
below. . •/ • 1 y ■« . : .*/ : " "\ ■ 

[0144] The synthetic approach of the aquosity eppxy resin dispersion liquid of this invention is shown 
below. ' ; , ; - : ' \ ? 1 .* 

[0145] [The example of manufacture o£a polyalkylene glycol modified epoxy resin] 
In the four glass opening flask equipped with example of manufacture 1 thermometer, the agitator, and 
the cooling pipe Polyethylene-glycol 1688g and methyl-ethyl-ketone 539g of number average molecular 
weight 4,000 are added. After carrying put churning mixing at 60 degrees C and becoming homogeneity 
transparence, tolylene diisbcyanate 17lg is adcled. After making it react for 2 hours,.Epicoat 834X90 
(epoxy resin, product [-made frpmshel^JAP^ ], weight per epoxy equivalent 250) 1121g r diethylene 
GURIKORI ethyl etlieir 66g, and l.lg l%:diltotyli;i^ were added, and it was made 

" to react for further 2 hour& It chec&edihat carried biut temperature up to 80 degrees C after that, made it 
react for 3 hours, and isocyanate ** had become O.^or less. Temperature up was carried out to 90 
degrees C after that, and the methyl ethyl ketone was removed until solid content concentration became 
81.7% by vacuum distillation. Propylene-glycol-monomethyl-ether 659g and 270g of deionized water 
were added and diluted after clearance,yand the polyalkylene glycol modified epoxy resin solution Al of 
76% of solid content concentration was obtained. 
[0146] [Manufacture, of aquosity epoxy resin disper&ion, liquid] 

Example of manufacture 2JEP1004 (epQxy resin; oiltized shell epoxy company make, weight per epoxy 
equivalent 1000) 2029g arid propylene $yro^^^ taught to the 4 opening flask, 

temperature up was carried out to .110 degrees C, and the epoxy resin was dissolved thoroughly in 1 
hour, the polyalkylene glycol modified epoxy resin solution Al obtained in the example 1 of 
manufacture to this thing 1180g and 3-amino-l,2,4-triazole (molecular weight 84) 311. 7g - after 
making it react at 100 degrees C in addition for 5 hours, propylene glycol monobutyl ether 719.6g was 
added, and the resin solution Dl was obtained; 

[0147] After carrying out mixed candle powep Churning, of 60X(isocyanate curing agent, Asahi 
Chemical Industry Col, Ltd. make) SO&of MP-K> and the Scat24 (curing catalyst) 0.3g for this resin 
solution Dl to 257:6g r it was dfoj)|)ed little little and mixed churning of the 692. lg of the water was 
carried out, and aquosity epoxy resin dispersion liquid El were obtained. pH of these aquosity epoxy 
resin dispersion liquid El was 2.0. 

[0148] Example of manufacture 3(aquosity epoxy-resin dispersion liquid which do not contain 
hydrazine: white-rust-proof lowering) EP1004 (epoxy resin, oil-ized shell epoxy company make, weight 
per epoxy equivalent 1000) 2029g, and propylene glycol monobutyl ether 697g were taught to the 4 
opening flask, temperature up was carried out to 110 degrees C, and the epoxy resin was dissolved 
thoroughly in 1 hour: 1180g arid propylene glycol monobutyl ether 527:0g wdre , added for the 
polyalkylene glycol modified epo£y resin solution Al obtained in the example 1 of manufacture to this 
thing, and the resin solution D2 was obtained; After carrying out mixed candle power churning of 60X 
(isocyanate curing agent, Asahi Chemical Industry Co., Ltd. make) 50g of MF-K, and the Scat24 (curing 
catalyst) 0.3g for this resin solution D2,at 257.6g, dropping / mixing churning of the 692. lg of the water 
was carried out little by little, and aquosity epoxy resin dispersion liquid E2 were obtained. 
[0149] The water-dispersion resin shown in a table 2 as a resin constituent for [manufacture of surface 
treatment constituent (I)] surf ace treatment constituents (I) is used. To this, a silane coupling agent (table 
3), a phosphoric ackf, ; or a hexafluoro ritetal kcid (table d), Water-soluble phosphate (table 5), a non- 
chromium system rust-fcro0fing additive" (table 6), and solid lubricant (table 7) were blended suitably, 
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duration churning was carried out using the disperser for coatings (Sand grinder), and the surface 
treatment constituent (f) waiadjusted .-V ;;: 

[0150] In order to produced coatiiig (Ht), the polypi of No. 1-8 of the component presentation shown in 
a table 8 was prepared for [manufacture of coating (III)] pan as an ingredient of the hydroxy 1 -group 
content urethane prepolymer in solvent system heat-curing mold resin. 

[0151] The example of manufacture of the hydroxyl-group content urethane prepolymer which used 
No.l polyol of a table 8 for below is described. The aromatic polyester (polyol AR):915 mass section as 
polyester polyol and the aliphatic series polyester polyol (AL):915 mass section were taught and heated 
under inert gas existence to the reactor equipped with heating apparatus, the agitator, the water 
separator, and the thermometer. After {fee above-mentioned raw material dissolved, churning was started 
heating. After the dissolved raw mater^d carried put temperature up to 100 degrees C, at the 
temperature, it was kept warm for^30 - 60 minutes, and, subsequently dehydrated. 
[0152] Subsequently, the temperature of the dissolved raw material is set under lowering and its 
temperature to 70 degrees C. 1,4-butanediol as divalent alcohol : The diphenyliinethane -4 as 28 mass 
sections and an isocyanate compound, the 4-diisocyanate:313 mass section, Djibouti rutin RAURI rate 
[ as a reaction catalyst ]: cyclohexanone [ as the 0.55 mass sections and a solvent ]: - the 940 mass 
sections being taught, and a reaction being continued at the temperature of 70 degrees C for 5 to 10 
hours, and in the place which reached- predetermined viscosity 1,3-butanediol as divalent alcohol: Ten 
mass sections were added and the season was terminated. Furthermore, the cyclqhexanone:4,150 mass 
section as a solvent was added and the hydroxyl-grbup content urethane prepolymer with a viscosity of 
l,400cps was prepared norivolatile v matter: 30% in this way. 

[0153] Furthermore, the hydroxyl-group content urethane prepolymer which is the solvent system heat- 
curing mold resinous principle which u&es the polyol which has a component presentation, the different 
nonvolatile matter, and different viscosity of the various kinds of No.2-8 of a table 8, and is used in this 
invention by the same approaches the above was prepared. Thus, the glass transition temperature of the 
heat-curing mold resin ;which carried Oijt bridge formation hardening by the hexamethylene di- 
isocyanate trimer and the equivalent ratio of 3SfGO/OH=l/l using each of the polypi of No. 1-8 is 
collectively shown in a table ;; : 1 

[0154] Subsequently, two sorts from which the glass transition temperature of the solvent system heat- 
curing mold resin prepared using the polyols of each of No. 1-8 differs were combined 1 as shown in a 
table 9, and nine kinds of solvent system heat-curing mold resin A-I used in this invention was prepared. 
For a comparison, resin J-M of this invention out of range is collectively shown in a table 9. On the 
other hand, six kinds of solid lubricant a-f of the component presentation shown in a table 10 was 
prepared. : : , *■ \ • ,C -;■ \j 

[0155] The plating stfed plate \yhibh artfHhe houspho4d electric appliances which used [manufacture of 
surface treated steel sheet] Jcoidf rolled iheet steel asithe base, building materials, and a surface treated 
steel sheet for autoparts and which shows in a table 1 was used as a processing negative (table 1 
reference). In addition, the 0.8mm thing was used for the board thickness of a steel plate. The front face 
of this plating steel plate was alkaline-degreasing-processed, and after carrying out rinsing desiccation, 
whenever [ attainment board temperature ] carried out stoving at various temperature with che induction 
heating apparatus, without having applied the above-mentioned predetermined surface treatment 
constituent (I) by the; roll coater, and nosing it! The solid content (heating residue) or the spreading 
conditions of a surface .treatment consttoent:(rolling fQrc« of a roll, rotational speed, etc.) adjusted the 
thickness of a coat r ' / " ; 

[0156] Furthermore, stoving was carried out to the upper layer until whenever [ board temperature ] 
became 230 degrees C with the induction heating apparatus, without having applied solvent system heat- 
curing mold resin A-I (within the limits of this invention) shown in a table 9 or J-M (this invention being 
out of range), lubricant a-f shown in a tijible 10, and the coating which consists of a silica as a rust- 
proofing additive by the roll coater, and subsequently rinsing it. Moreover, what applied the press oil to 
the surface treated steel sheet obtained by carrying outspreading desiccation of the surface treatment 
constituent (I) two times 2 g/m produced? Thus, ^ result of having performed each trial of the coat 
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presentation of the produced surface treated steel sheet and the quality engine performance (lubricity, 
appearance nature after shaping, corrosion resistance after shaping) is shown in tables 11-20. In 
addition, assessment - of the quality engihe perfomiaRce; was performed as follows. 
[0157] (1) The testing piachine shbwn With an outline front view was used for lubricative drawing 1 . 
The female dice 1 which has the flat side fixed to 1 side 2a of the box-like frame 2 as a testing machine 
is shown in drawing 1 , The male dice 4 which has the level protruding line 3 substantially and the male 
dice 4 of the predetermined height which faced the female dice 1 are directed, and it consists of an oil 
hydraulic cylinder 5 fixed to side 2b besides for turning and carrying out horizontal migration of the 
male dice 4 to the female dice 1 a frame 2. The male dice 4 is being fixed to rod 5a of an oil hydraulic 
cylinder 5 through the load cell 6. In addition, the width of face of the protruding line 3 of the male dice 
4 is 10mm, and the die length at the head is 1mm, ' ; , 

[0158] The test piece, ait. do wn.from thjs invention steel plate and the steel plate for a comparison was 
inserted at right arigles;to the gap between tlieifemale dice 1 and the male dice 4, the oil hydraulic 
cylinder 5 was operated, and the test piece 7 was pushed by the pressure of 500 Ns (5.0xl07Fa) with the 
female dice 1 and the male dice 4. Subsequently, the test piece 7 was drawn out to information the rate 
for 100mm/, as shown in an arrow head, the dynamic friction coefficient at that time was investigated, 
and this estimated lubricity. In addition r the trial was performed also about the elevated-temperature test 
piece with a temperature of 150 degrees C in consideration of board temperature lifting at the time of 
actual press operation besides the test piece of ordinary temperature (20 degrees C). 
[0159] V ; : ; . . V r > / ; ' 

O Less than [ or more-/ a If ss than 0.1 fdynamiQ friction coefficient * Adynamic friction coefficient / 0.1 
0.2 ] x : 0.2 or more dynamic friction coefficients. 

[0160] (2) The marginal contraction ratio when fabricating the test piece on a press-forming nature disk 
on conditions (diametenof punch50mm, diameterrof dice51.91mm, and blank holder force:! t) in the 
shape of a cup was investigated, and thig estimated press-forming nature. 
[0161] 

O Less than [ or more / a 2.30 or more, :margina;l contraption-rratios **:marginal contraction ratio / 2.20 
2.30 ] x : less than 2.20 marginal contrition ratio. " 

[0162] (3) The testing machine -sh&wn With dh outline front view was used for appearance nature 
drawing 2 after shaping, the male dice 9 of the predetermined height fixed to 1 side 2a of the box-like 
frame 2 as a testing machine was shown in drawing 2 which has the level protruding line 3 substantially, 
The female dice 11 which has the slot 1Q of the predetermined depth which faced the protruding line 8 
of the male dice 9, and the female, dice 11 are directed, and it consists of an oil hydraulic cylinder 5 
fixed to side 2b besides for turning the f emaledice 11 to the protruding line 8 of the female dice 9, and 
making it move horizontally a frame 2, The female, dice 1 ; 1 is being fixed to rod 5a of an oil hydraulic 
cylinder 5 through the load cell 6. : In action; the vvidth* of face of the protruding line 8 of the male dice 
9 is 30mm, and the radius at the hgad of a prfrtniding line 8 is 0.25mm. 

[0163] The test piece cut down from ttifjs invention steel plate and the steel plate for a comparison was 
inserted at right angles to the gap between the male dice 9 and the female dice 11, the oil hydraulic 
cylinder 5 was operated, and the test piece 7 was pushed by the pressure of 500 Ns (5;bxl07Pa) with the 
male dice 9 and the female dice 11. subsequently, a test piece 7 is shown in an arrow head - as - 
100mm rate for /— the upper part ^ drawingout t- the appearance of the test piece at that time - 
viewing - investigating -^getting: damaged extent and melanism - extent was evaluated. The 
valuation basis is as follows. X . 

[0164] : ; ;,; p ; . ; • ; ' 

O : - the whole surface crossing— almost — hot changeful — an appearance — homogeneity O: - 
getting damaged - and melanism ~ a few - generating -- an appearance - some - ununiforrnity **: - 
local - getting damaged - and melanisfn generating - an appearance - cleat - a core [ section / 
ununiforrnity xxorner ] getting damaged — and melanism — intense — generating. 
[0165] (4) The testing machine shown &ith the outline front view was used for corrosion-resistant 
drawing 2 after shaping, and with having mentioned a the same approach, the test piece cut 
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down from this invention steel plate and the steel plate for a comparison was pushed with the male dice 
9 and the female dice 11, and, subsequently to the upper part, was drawn out. Thus, JIS after carrying 
out the seal of the edge section of the ctfawn^out (est piece with a tar epoxy coating Z The salt spray test 
based on 2371 was performed for 240 hours, the incidence rate of white rust was investigated, and this 
estimated the corrosion fesistaiice ; after^haping. The valuation basis is. as follows. 
[0166] . ! / ^ : ■?» , v 

O 5% or more of rates of less thaii.5%?[ of :rates of white rust area ] Orwhite rust area, 10% or more of 
rates of less than 10%O-:white rust area, 25% or more of rates of less than 25%**:white rust area, less 
than [ 50% 1 x : 50% or more of rates of white rust area, 100% or less [a table 1] 



No. 






1 




20 


2 


. ; i ■> > ... - 


■■■ - -60.. ..• 


3 
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5 


Zn-Co*fcfto*fflfi (Cd0.5mass«) 
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[0167] 
[A table 2] 
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[0168] 
[A table 31 

*3 



No. 
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[0169] u ; ; z ; ; * 

[A table 4] 
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[A table 51 
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[A table 6] 
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[A table 71 • 
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[A table 81 
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[A table 91 
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[A table 101 
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[A table 11] 
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NOVELTY - A surface-treated steel sheet with good press-forming properties and 
corrosion resistance has a film of a first surface treatment film (I) and a second 
surface treatment film (II) whose total thickness after drying are 5 microns or 
less. Film (I) contains an aqueous epoxy-resin dispersion liquid, a silahe coupling 
agent and phosphoric acid and/or hexaf luorometallic acid.. Film (II) contains (solid 
content) 100 mass parts of 2 or more solvent type thermosetting resins with 
different glass transition temperatures; 1 to 30 mass parts of polyethylene resin 
with melting point below 130 deg. as a solid lubricant; and 3 to 30 mass parts of 
non-chromium type rust-proofing additive. Each of the different solvent-type 
thermosetting resins comprises 2 or more hydroxy-containing urethane prepolymers 
with different glass transition temperatures, consisting of at least 1 polyol, 
isocyanate compound and dihydric alcohol; and at least one amino resin and block 
polyisocyanate compound as hardener. DETAILED DESCRIPTION - A surface-treated steel 
sheet with good press-forming properties and corrosion resistance has a film of a 
first surface treatment film (I) and a second surface treatment film (II) whose 
total thickness after drying are 5 microns or less. Film (I) is formed by applying 
a composition of (a) an aqueous epoxy-resin dispersion liquid, (b) a silane 
coupling agent and (c) phosphoric acid and/or hexaf luorometallic acid, to the 
surface of a zinc-based plated steel plate or an aluminium plated steel plate; and 
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drying to give a film with thickness 0.01 -2 micrometers. Film (II) is formed by a 
applying a coating agent (III) to the film (I), and heat-hardening to give a film 
of 0.1 - 5 micrometers. (II) contains (solid content) (d) 100 mass parts of 2 or 
more solvent type thermosetting resins with different glass transition 
temperatures; (e) 1 to 30 mass parts of polyethylene resin with melting point below 
130 deg. as a solid lubricant; and (f) 3 to 30 mass parts of non-chromium type 
rust-proofing additive. Each of the different solvent-type thermosetting resins (d) 
comprises (E) 2 or more hydroxy-containing urethane prepolymers with different 
glass transition temperatures, consisting of at least 1 polyol (g), isocyanate 
compound (h) and dihydric alcohol (i); and (F) at least one amino resin and block 
polyisocyanate compound as hardener, (a) is formed by dispersing an polyalkylene- 
glycol modified epoxy resin obtained by reacting a polyalkylene glycol (A) of 
number average molecular weight Mn of 400-20000/ a bisphenol-type epoxy resin, a 
compound containing an active hydrogen , and a polyisocyanate compound; an epoxy 
group -containing resin (B) other than (A); a hydrazine derivative (C) which has an 
active hydrogen; and optionally an active hydrogen compound (D) other than (C). (g) 
is a polyether polyol, polyester polyol, or polyether polyester polyol. 

An INDEPENDENT CLAIM' is made for a method of surface-treating a sheet as above. 

USE - The steel is used for motor vehicles, household electric appliances, and 
building materials. 

ADVANTAGE - The sheet : has good press-forming properties and corrosion resistance, 
even without heavy metals, such as chromium, and without applying a lubricating oil 
etc. on the surface. So it is safe during processing and use. 

ABSTRACTED-PUB-NO: JP2003239081A 
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PROBLEM TO BE SOLVED: To provide- a surface treated steei sheet which is safe when 
treated treating and used, and has excellent press formability and corrosion 
resistance . 

SOLUTION: In the surface treated steel sheet having excellent press formability and 
corrosion resistance, the surface of a galvanized steel sheet or an aluminum based 
plated steel sheet is provided with a surface treatment film layer consisting of a 
surface treatment composition (I) containing (a) a water based epoxy resin 
dispersion solution obtained by dispersing a resin obtained by reacting a specific 
polyalkylene glycol modified epoxy resin (A), an epoxy radical-containing resin (B) 
other than (A), an active hydrogen- containing hydrazine derivative (C), and, if 
required, an active hydrogen- containing compound (D) other than (C) into water, 
(b) a silane coupling agent, and (c) phosphoric acid and/or hexafluoro metal acid. 
The upper layer thereof is further provided with a resin film (II) consisting of 
(d) two or more kinds of solvent based thermosetting resins having different 
specific glass-transition temperatures, (e) a polyethylene resin as a solid 
lubricant, and (f) a nonchromic rust preventive additive. 
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(h) -<y^r*-hft^«, fccfctx, 

( i ) 2fl5<7)T/t-3-/K it/ ( f ) m-imt LX<?> 
-fay?* y 4 y r *~ h ft^fefc iz/vs y ®at<o 
l«W«r<Hlft ^'fe&O. 

s^iciinwnuaip ( 1 > w^f&fejg'fcfiiig&igt 

tH*3S2 ] Miex^^vS-t^BI ( B ) 

1 5 0 0-1 0000. XUfX^vS* 1 50 
— 5 0 0 0<Otxy x.j-iVAMx.K^i'WmX'hhZ. 

t Sr^fc t h \ mm. 1 fccaoru *j£0tt*j 
fee, *ittka»f*«*»t*wbwt**t*i 
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[M#i4 ] mn&mmm ( 1 > s^y* 7/ 
y y ?m&*m.mm<Dm% 1 0 0 tx 

i~2 0 0M», y vifcfe J:tf/**:ti^*-*7;M- 

u4m&i*m.mmwsm 1 0 oumwzxi 

X. 0. l~8 0M«*«"t4if:*««kt4. If 
*JH 1 ftM 3 *>V v«u&> 1 «£K«<97V7.j£0tt*3 X 

imms ] affiMafflBKft ( 1 ) a*s fete *awt 
10 y -vim* . gilii^HJgtf 1 0 0 SftSBfc** L 
■ m^T'0. i~6o«jw*#ts;k*i«ai:-r 

[it 1 saeasfflB^ (i)^, D 

sTV] / [P2O5] * s 0. 4-1. OT&oT, flO 
*f^ylA«Mn. Mg. Al. Nitf>+3&»fe»*h.& 

1 wsLt-cft 4*jwt y s c t ^#^fc 

[is^3S7 3 m&mmm (Dm fete 

t=*f LTffl»»-C0 .1-50 t 

akt&. n*3Si7!jS6ou-fti*>iatis«^ru 

mm do izmatm? a^mmmmit tx. 
Tie ( e 1 ) - ( e 5 ) <m<n*frt 3 w,mh>y%< t 
t—pohsr-tw-r 1 1 1 zm. t , 7 ke 
30 m<o7\sxm&&£xm&mz®titz$mwmwi ■. 

( e 2 ) ^/P^^^fc Xtf/*Mt*HUsVJ»ft&H 
(e4) ^'J7TVi?^% 

(e5) b.yry-/MS, i-*->im. t-t : jtv->i> 
yv^t ix. Rfsmtmb Lrrsy**#t* 

40 ^7>'*>y7'yy7^J^-=5r<i:ilS^#W-ri)^fc 
fcWfti:**. l»OTIl^M8<ov^-fhj&»lfllt:iatt«) 

immi o ] ^s^afflis^ ( i ) ^^y>v 

Xn&m&t IXT i . S i „ z r(r)^t>m\Hxh 1 
«X(i2«aJb07c*$:^tf^-t7;^a^aK^ 

imm 1 3 ( i > < c > 

50 fttixvym-kGi. zt>£m&.vy&mkix 



(3) 

3 

WSkbth. fftfcJB7JHl 0<ovvWi*»lJHfc:Ett*> 

IWil 2 ] tSjflt&Jg (ii ) t* *?nAXBMNR 
lit LXA^^^^y^m^v^i^i-tzt 
mmttl. IB«JB8JciE«<oru^i«3BttJ3J:lW 

[ffl*JHl 3] frgE8HI&R (ID Tfflv^^^K 

»«aao»sr6 2«ato*ifl^ir>>i^^yri^jKu io 
fflflg, fc«t tx, mmmtiv xw$m# 5 0 rare* ' 

cum 1 4 ] H?fa<£*'5 xfig^^ffffUMiHSft 

bvm.&£.&&&; 9 1-1 : 93>8IBi*rC*S . if 

miMu-'r: :-.t '" : .. - ; ■ :- ! > 

t mmm 1 s ] ItrieiiB^^ji: ix y x^ uv- 
mmtl 90^1 soxxmjU&sl* ztx. 500 
omm^m^t^ vx \^'< mxm 1 tmny° 
i"X&fmt$ zym^mzmuzmmmmis.. 

Ca) »^^F«4 0^0-20, 0 0 Ofctfimi^r 

i> y ^ y 3-^)p. tr* 7 jS y ^&mt#*%mm 
*«#W€£ft&i*;K'.M v :>F*^Mi&ftS:KfEb 36 

(A) t;- (A) KWOjoK4fj^»WtW (B).fc. 
Stt**t*t*t'H9>'*VBWI* (C) j&KWE 

tr-f on ja^stt*aHMNfcg* ( d) bm&z 
&&z:biz&mztLmm*$mwLx%&7ii& 

(• c j y ^i«3«fctf/i* fcttA^7**joAIBHi: . 
U P H # 0 v, : 5& 6 fc|»$<tdfeH«BHi)« 

ft ( i ) -ttomb: zt%< 3 0*0-3 oo°c 40 
mmmsrasmmth gwitfo' . 0 1 

( d>) : \ ( e )*m% f ) t*JWt»rf(III ) &!£ 
*U - i*iftiP<f£-Jtf*< 1 5 0'C~2 7 

woWtigiHrt.) fcHMH-s-tskfcjMiu mm ■ 

ft» ( II. )'« : ■®mbm-TT%j8.ft ( dl' ( e- ) & 



^2 0 0 3-2 39 08 1 
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SttIB: 1 0 0«4gB 

( e ) mmmmit txco 1 3 o°mT<m&*^i> 

mx+VWm: l~3 0S*g|5 

( f ) it?vj>mmmm:. 3-3 ommwmx- 

(E)T1E*»6*6. ^'5X!|B#^<7)P : Srl»28JM± 
^B^lT^l^yri^'J-?-. (g)^jx-f 

^yWf y xxf;« y ;fr-/l/*> £ * & Sf* 1 <^ Mlititz'J? 
=Sr< k.fc i aco^yjf-^v < h M V i^T*- 
ft. fcd;^ ( i ) 2flg<7)T;P3-^. 
fcit^ ( F ) WFJt LT«ycr.y^^y-f Vs/T*- 
N^ftfeiVTS yffliliWF*liO^< i: 1 1«, *>fe 

inm 1 7 ] x.-K* ^s^wtttis ( b > 

50 o~i 0000, RVx.#*is%mi so- 

5 0 0 i)'«0t?X7-xy^/UAfixs(?^^«IBT25€£ t 

\mm is] 7icttx^df v-siiii^uss ( a ) t 

imxm 1 9 ] mmmmmi ( i ) * { : 

r y y z*m.&m<?)®Bm o oassisk t 

mmi o bsmiiz-tiCx: 6: i~8 oasa^* 

[w*3S2 o i mwmssMH t ) *is 
T*i' ar^B-t^M.i 9cbv^*»i^^ie®cr)7v 
>imm lY- maummm ( i > : *«*j»fty>M 

fit IX. iitt-ytftitb P2 O 5 fifrfrO^/Ht C^f- 
/[P2O5] 3^0. 4~r. oxh-oX. fio 

*^5«-^«* { M n . M g , A 1 ; N i 0)$>frt>Mim& 

1 nxmm)±x'$>&mii y >«ift**r*c t 

! [«9*B2 2 ] • ! . : Hffl«iattJ«ft ( I ) A«S fefc; 

aicM Lxmmx- 0 :■ • 1 - 5 0 sMg8-&%^i» ; t * 
^t^-s . i«*3a 16^21 <ov^-«u&» 1 mzim 



5 

mm. 

imm 3 ] $mwm&m ( i > » it^/* 

tlMBftK (ID fcaSJlrt-4. *-?oA*Bfi«attn«i:L 
T. TK ( e 1 ) ~ < e 5 ) OPW+frfcatfft*.-^ 

(el) m*4* 

( e 2 ) tf/i^Ais J:V/*fcttart^*Afc£ft 

( e 3 ) mmv >m&b 

(e4)t'jyfVi!^ 

(e5) h yry-A*, T*->m. *tvtv-i\> 

/Sfli: LT . Riettfflg»,i: tTTS 7 £ **** 

^ •/ r y y^j^*< 1 1 1 i t 

JSKk LTT i „ Si.'Z rffl#(,»fns lgXte 
2aW±07E»$r*tf^-t7/l/5j-n^)gi|^^< fc 

t i»**^rr*«rk^i*ak-r*. tragi 6BM2 

4 wvfftA> l Jafcia»wu^jfi»tt*J J: WWtttfc: 

c it^JH 2 6 1 mwmimtf. ( c > 1 1 
t y § 6ic*ftttu >K<st trm-y 

T*/l^**4*>S^yaimr**.£fc*#ttfc 
I«<Ja2 27!>S2 5<OV^-m*>lJS{ci2«<oru 

[11*^2 7 ] tfUBAft ( II ) te. #7o.WR|»il8 
JflSlk LT^/^'7A^jJ-y^vy^$r#*tSi.t 

cif*«2 8 ] &b (in ) -efflv^/f^^iK^fflJK 
wM^5 2auLh«*i^*^^^yri>^yv- 
« . mmk<DX? zmfcmitf s o °c jarra & . 1 a 

fcOE^MUttf. 9:1-1: 9timm'h&. W 

*«2 8imw7\sxffim&i:vm%mzmitz$m 
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6 

. ffllliii, 3 0~13 0t*!>lMte*-U *LT, 500 
0JaT^¥*j#^*£.LTV*4. M#f 1 6EttO 

[0001] 

SWBEti J: V*WWe*i£fcBW-.* fctf>"C*4 . 
[00023 

14) fcfo±$tf*BH'C\ ?oiJt *^nz,»4fett 

[0003] 7vx~hW®t&mm®%X't)& em 
7t. m^tix^mizmta^tix\^z\b. 

««*B«cJ:6^-yy^fflfcJ:-jT^n>-hSI! 
30 6 nACio T?8«^A**^§ il^^kii 

ztizwmitot-rm*i>m^x^h. 

[0004] Zc?>loKi:Zkfrt>, SffiSRAodflHR^) 
S«W)«4*l»Jl:f6fe*?>fc^D^-h»afc:«I:fe ! Sr 

v\ iw, mm OA? y < mtzh 

40 tv^*. «itf. ^k^j, GmtOMi. nmm? 

7 r y > ^j^E^ Lfc«siac«ai. t l < 

tfKJ y*RS»^1-S*& (PH^if#B3¥7-216268^ 
4«8. «fHFm2968959^fS) 

■ ( 2 ) *ta»c^y-yi^^«7xy-^;^ 

50 Sr^tS^ («itf. #S¥8-325760^^$fi. ttM 
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2000-34578-^^«!^|3|2000-199076-f^?g, |s]2000-2483 
80^&$B) 

000-319787-94M8. Ii|2000-248384-^^f8, ISI2000-1787 
61^&$8. R2000-199076#&$R, 32001-11656#& 
$6. [§12000-281946^^18, PI2(XXhl4443^&f8) 

t o o o 5 ] -u. mzm^mmwmmmm 
ma. mm. oAm^k-^&t ix®m 
nicoyvxmmzti, 

vv^yn^mVit ixmt 

nzmffi&^mmmzm-t h z t m*>tix^& . i 
fri%wbmmm%t'?>mM. wgxmffi&zi. 

ixy\sxfmuz®is?h. auBMim 

zttfhh. m&izw&m-izmwmiztrit-v 
m. tint, rvt-h&mxvmmmm&z 

&wimfii%^xrr\sxi8.mftdb. &®<mm*? 
<xi>. muzrvxmm^L. m-k&<7)& 

mW&m>i%Wfilb IX . 01*. If ( 4 ) #|*Sg2943 
472^4HSKIIE*3flT^4 ± 9 fc#5*«»j£«R$r 

h 2nm>w?>Tvxv v-*ft^izm\mm.it 
mmm t a x* ^ y i x/mmmm^ t» 

[0006] 

■m. zuziz&m4*yzR£Liz7mm.?>)miizi> 

■&b-£iz±iz ( 2 ) <7)irmtfb'). mm. #Bm-32 
HGQ^'mx'i&myxs-JMJi>#>Witifflsii8. 

*>£&&LizWmRtfmyjiZtiX^h. tiz. 

^m2ooo-3457&^mxmmmmk y >wt£«>*si 
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. *y. y ymitHMHz x^xb&z tiiinm&MimA 

[ 0 0 0 7 3 JJB ( 3 ) O4#li2000-319787^&f8, |S|2 
000-248384-f ^WTttlllHUI 2: ^ v 7 'J 

K 1$B32000-l9907#4^6-CttlSEttx,-Kdf>' 
10 ^fl| N |3j2000-178761^?fi-C-(i*eS. tM,X*ti/A> 

t LxGn-rhvmtzi'jy* v?v yym. y ywt 
nmmsuzmx'fo&tf. z^xd^mmm 
^xhrn-izmsmmbix*^. s^t. rammi-i 

06945^fg(7)^y x y—/US|»* t >^ 

>y7*y y/JH, y yK^x.y tyfWl&Mtelizm 
izti^X t +#*BAffi4»fe*l*^. #^2001-11656 

mmkixwatizhwx'h&w. ztn±zmmx 

20 **fciMiaiBWWifc=6rO» tizaxh <rMMfrt> 
mt l<&\ #R!2000-281946#^f8T'tt*«fiM8 
(CX .y^y^J. #f32000-14443^^-C(±W«aaH!gt 

. [ 0 0 0 8 ] -tH ( 4 ) #lt»2943472-^« , C{i3Effi 

Sr#^$-ti:'5rV^v^gWS:^L# : 2r^ <> tiz. fxiJ* 
yiJ-kt&izMztnu-b&mZ'miiziS&li. 

Tuxmmt&ttx'b&tf. »*tt#*L 

lzT]sxm££V&WWmiizmizi$^Xii®'& 

• fflzm*.x%zbJzb<?>x'$>'>x . wmr/izmmim 

[0009] 

immzmm-ziztbcDzm *mmbit±iam* 

40 «9{tSJttf)t, ^>->^mWT>m-ki:m\thizihnm 
, TJitr. 

[0010] ( 1 ) RffijtftSS^+tc^Hi 1 

[00113 (2) fto#/fiH«lfiaWiBfc:iiV* 
T. JSiTOllflaKRlOcJ: 0 . SOB**)***. 
[0012] 

50 *V-HRfE: 2H 2 0 + 0 2 -h4e--*4 0H- 
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TS-FKRi: 2Z.n-2Zn2 + +4 e~ 

( 1 ) , ( 2 ) conarwRiC^aiMTSrWW'tii t m 

(i) MffiTaiOimttfc tir&XrtU 7* 

(ii) «>o*AK«Jii^8Sttfl:LfcA-s*ARfc<0R 

Ztt&&mfcbi-&ZbWMhmmX't>&. 

[0013] *%wnz(?>£5%&®mf8.i. mm 

fcn-r-f y^ZZbtzt Vm<Lt:ZMm?itt 
< . 1 Ekw-f- OT'fcJ: 0 jpJStfcJW«Rrt(c* 
83tffc&IR*T*k LT»fi!c-f Sik . AttWWi. 

Tm&mcD&witmziMzu xn* y tji* . ^bcts? 
t±ie(i o erases- **i-f fi«j£$-t*\ $ f,c-e-o± 

[0014] jfe-f . t*t-?V^«W*1f ifc. *?gflj! 

Arc* it . Rnm*%ttlt&toco 1 ffixu&tttf 

K. i^y^yTIJy^kfc^&Jfcfr PJy&fc'j: 

ikwb ( 1 ) imMim^mmxteT^i-vAmtb^ 

btim^tz. 

[00 15]y7^ v?V y^iZtliXizhUm 

itsm b nmc&Mb <m$mfii±.z it mm £ =rr 
hzumhixxm .^%±mb*ftmm%kb<r) 
mmftzntb&zbmmx'bz,. zoxoKisyy* 
v7»v?mtomL<?mm®mznLx. *mwm 
ii. sbms&d&bj ( 1.) (=MtiiiM«hw>-9»ft 
®m srvsit^L yv.ii ? r v vrmtz <?>&mt 
*ixtz^*&mbk^M&m<m*bit'mi>;^h 
zbx\ #>->z&mb eamatmn t <r>m>xm.tz® 
m&tfntztihzbznftLtzs&zibh. ^i*),mm 
wi ( 1 ) wzyivt) y7vymb*&iz.ffm 

ft/frb Zm&mn-t&Zbiz}; 0 ^JVii v7V VYm 

s i b tz x $±mn®&(rMffitfi{m%ti. mz 

[0016] Zcom&b LTti, iTOcSS+TteKfl 
ftLizisyVi} -/TV yTfiWi/y (S i -O 

H) **rl/Ov&fc*>, KfctffcJ: DSSttftSnfcfeo 
§ &JS«ffi(;: jit« : syvii-/7 y>*TM«>#*«£W 
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v ymmmfcL. *<mi tm-tzzb izx <ow*m 
GmmzxmfommGb * o . i*i*»A«T» 

WfffiB(ii)<7)RfSJI ("Mrfc*. *>i&£flSli*£**S 

fflkizmi{i)wjTm a-Kbh. mum^nm 
mkbKims&'vjrm) mmhi><r>b%tt>ix 
10 s. 

[ 0 0 1 7 ] ^coi 5 5r««nJBftl!<0l»AWit:ovv- 

x^jf s^snsnfc t h 5 fytmmtts-tz z t 

uiM*v%b) cvm&mmi-hzb. 
itz. m-kmtnzx^xmtaL^^^M^^yi& 
m*<7)7<j-cDt}:7i;yimfttfh7 v7i. sj&ar 

JRBtt^l^- bft;i^I£-I&£-f I. i i: htih. 

'ttz. ^yyij-zrvy^Hm^izx^xismt^ 

JfpfJtl. k k t (c, «lK»fiMtni: ttt^t* i k twj: 
•5. Zk%hm&:$imW£&WimjSLZti&l><?>b% 

[ 0 0 1 8 3 1 tz. z<mwwms$M ( I ) «f 
tt f yfm^^ uj*mmmmzw!&-t& z b tc«t. 

i&m&jy«i&i>±mbmiz, tnmm&k&m 

gaetctt. zti^ftamzmmzx ^ximzmtitz 

[ 0 0 i 9 ] $ uzmwm-? § mKtmi&AVfcik- 
kitzmmm&mnimiz. ■^mmoa^yjm 

k , y 4 y i^r h {k^fefc it/rsy ^Bg^^ 
<kt l»k*>4>«r*a^SB»«Bt*t<-xk U 

40 m«iHHk * lt*^ a&mmmb t>\ mtms 
xmsztLtzmnzmn. mm.z#izb£.t*) 
mnumtjmti z b «t o , ri^^jsjetttii 

4wk^Jr5Jt, : 

[0020] *W»i. iOJ: 3 !Sr»at:ai'^*«rSn 

t cox\ *0*mn3T0>t 
[0021] [1] m&mhr>%mL&fzitTfu$- 
^M.m>-> % mimmiz. < a > »¥*wh s »4 o o, 
-2 0, 0 oonxv Tf^uyrva-fu; fx?*., 
50 y-^sx^Msur «§tt****-fl:^«ia^i;-r 



(7) 

1 1 

7V ^ -;l^Htx^df ^gm (a) fc, (A) l^f-cox 

(o #B££tt ('o j^kagit** 

(b) ^7>ti>yTV>mt. (c) Vy&ltikV/ 
JltfftfO. 0 l^m-2//m<D£tB^&&JI£?iU 10 

$£fc*tf>isfc, tie&»- ( d ) ; ( e ) JUM f : > 

(C J: "3 JRl*£*ifc&ll*#0 . 1 u jnJ3Ub-5 m m£ffi?> 
ttlilJSSi (II) |}£«t|g£|{ (ID UGSBftift 

*TTIEJS# ( d ) , ( e ) W ( f ) £ ( d ) #7* 
K»ffl*<0»*4 2 atLhO^^S*«S^«f§ : 1 0 

0 mm* ( e ) wsmmt ixco 1 3 oicjar^iw 

*«T**yxf-I/>f» : 1-30»*S ( f ) «r> 
DA^jJ&SS^lUW::: 3-30 H«g|StfD8<J£T-#W U * 

«flaa»»o»>rtt.. (e ) Tie****,; m'-iw^ 

i§Jg.<r)W£h 2 9 v ^vrwjK y ■? 
- , ( g ) jK'J x-f U *-;k afC 'J X*f A# U 
:t-;H3 J: tftf y x-r;^ y i^f;^ y Jt-^*> £ 
**»a>6«f < 1 1> 1 y *-;k 

( h M W7*-Hfc#HK ( i ) 2ffl<0T 

fcitf ( F ) .WfcJWfc VtnTa-»9« 

1 a. 9 v $ ^t^ffijjyiffl^ft (1 ) mm ■ ' 

ARfclMK^(II)-<^thftJR3a«, 5/imjaTC* 30 

[00 2 2] [2] «n&X4f#^S»««tB (B) A* 
1 5 0 0-1 0000. RVx.tti/^M. 
15 0 — 500 0<Oh*X7xy-7WAMx'^=5fvfflfift > 
*>S £ t £#fSfc "T* ; [ 1 ] t,ZMfflcr>7UXfm&}i 

[0023] [ 3 ] . mto&x#*^mmffik 
(a) tfsfeic, *«aifcaBtttSai*^rt*wbw* 

[1] 4.fctt [2] 40 
[00 24] U ] - SWMNIUtft < I ) tf. 

*7ru >7m*fflLmf%cowBtt i o os«S5tc . 

*fLT 1-2 0 0@figL y :xi8^Utf/lil£«:A,:if4^ 
7/^*o&gI?£;^<#^i^tt®Ilc^|Ii^# 1 0 0 Jtttfltt: 
MLX. o". 1-8 OMHMrtW-fc,r i: 
& . [ 1 ] Jbm [ 3 ] OftrfJifr l JS^IEfgorUXfiE 

[0025] [5] «!HIfflj£W ( I ) 

*?§tt y . *4Htattn®BM?# i o o jc*& so 



&H2 0 0 3-2 39 081 
1 2 . 

C#f LTUBPfl"? 0 .1-60 f»8S#rtS £ t 

st-rs. h#b [i ] bs.[4] wvfti36»ifl[fce 

[0026] [ 6 ] ( I ) tf, *$tt 

yyifJStLT, 1}**>mtP-2 0 5 Jft#<7)*/Ht 
/ [P2 Os ] *<0. 4-1 . 0T'J>r> 
fi.0^f-^V8A<Mn N Mg, Al , N icT)**^ 

lias i wa±-c»**j»tty yi?is$-^*-ri> z t 

[002 7 ] [ 7 ] ( I ) 

vAmmtitimz . *mmm<mjm 1 o o 
lt®^t-o .1-5 onmism-h z 
tmmt-tz. [i] iws[6]<o^-f*i*»iflt: 

[00283 [8] *BB«iaffljS#l ( I ) HiX/Zt 

tumm® (in VLmmhm^mmmmk. 

VX. Tie •"( e 1 ) - ( e 5 ) tORO+^^aifil*^ 
5r< t t-oJOt^-Mrt* i b tlffllb? I , [ 7 ] 

( e 2 ) ^/P^Afe iV/ifctt^i/^^^Hi 

(e3) jt^ttyyigfl:^ 

(e4) *V7¥>m(k&* 

(e5 ) byrvwHW, f-^/^a, f-r^rv-^ 

ii2gja±w/si[ii t $-^#rsw«wt^!Hj. 

[0 0 29] [9] mmtm&miii) isy> 

^ y 7 'J >7^JcO^< t 6 1 

s^t^at-rs. [i]7bs[8] 

[ o o 3 o ] c i o ] %mwm®ma ( i ) 
its i mxu 2«a±«7c«t*t^^-t7^oAii 
[ i ] [ 9 ] w»-«u6»i atcKttorw^iaaBtt 
[0031] [in mmmm&fm ( i ) **, 

( c ) Wjfcfti: LT 'J ^K!***L. § fefc*«ftty y 
Wiblxm^V>m7tl>S-*?J>ZttL. ^da 
^i5&a^!ra»Ji: LT*;W^'7A^ ^->-^^ y * S:^* 

hit^tts, [7l rim [103 «owrfi*>' 
mmm. 

[0032] [i2] mmm (in t. ^nA* 



(8) 

1 3 

[0033] [i 3] mmffi&m (id x-m^hn 
urn ®mk<D#7zm&&&tf ( 5 o'carx- 

nwKnsw&tti. 1 1 ] im^rvxm^a 
xvm&mzrniKmtmmm. 10 

[00 34] [14] tt£^?X^flX08«S 

fflMtiHNlN:\; x^&K^ss^afflWt 

SfiSlii:cOBe-^SaJt*i % .9 : l^l.: 9<?>$mnx'b 
6. [13] fE«jiorix^)S»ttfc ; J;t/H*tttc®^^ 

[0035] [15] mSiBffiWIHfli: LT WJx 
f-WVfflffitt. 90-1 30X;OlL*£3rU *LT, 
5 0 0 OUT<0»¥*WHHIfc* [ 1 ] Eft 

[ 0 0 3 6 ] [ 1 6 ] 3BBj|W>->*«WK4fcttr^S 20 

o—2o, oob^tfii^dfvvir'ja^. trx7 

y^'J rj-;P3gttx^4f i4SBg ( A) b , (A) I^tf) 
Xtfdf x*&£8tJli.< B ) , *gtt*3t£W-f£t F? 
y^MW: ( C ) b , #KfcjS tr; ( c ) EWtftfStt* 
***ffc£* ( D ) t £ fc fcj: <0ftt>ti& 

mm*wztmix%&*.&*xk*>®mmit, 

5-6£MS3ftfc#ffiI««]*!lii ( I ) *»fliU * 
dt^r< 3 O'C-3 0 0K^i(Bittftft?tt!Mgji 
•T&ittCiOSIlIf^O-. 0 l-2//mOglflS5!UI& 

S£Rtf>_tJHic. Tpfcft ( d ) s ( e ) W ( f ) % 
CUI) *SWfU *ifct&wt&< 1 5 

o-c-2 7 or^sgs&rMfcSsp-f &z t o s 
skip o . iBct 5 ^ mimmmm ( h ) * 

ilSfcfcJMU ttttftAM (ID tt. 40 
TEfi£# ( d ) , ( e ) W ( f ) * 

( d ) tfyxw&-mcom%:z> 2W3±^mmmwt 
mam-, ioo*«s-' 

( e ) Q&mtaifc LXCD 1 3 OT^TtfHLSfcW*-* . 
tf'JXf-WVJBIR: 1-3 011*315 
( f ) ^a^itmwn : 3-3 0««S$ 

^w^-rtwru ^tx. muifyxwmmm^h ■■■ 
2m&±commmummm<o&«ii. <E)Tie*> 

visfyTi/xv?-. (g) ^yx— f^'jjr- 50 



13IS2 0 0 3-2 3 9 08 1 
1 4 

xf^'J ^-;W^^I»P*^S{fti7t^< 1 t 1 
»0!i?'J ( h ) 4 y->n- MIA*, fci 

( i ) 2^07^3^. &<ktf ( F ) L 

[0 037] [17] X^^-tflffilil (B) 

1500-10000, Xt/X^df l 
5 0-5 0 0 0<Ob'X7xy-;PAMx^xgafliT'S> 

s-r tifflkbtz ,[16] tcia&07vxrt»tt#.. 

[0038] [1 8 ] *ttXijMf MBttatHS ( a ) 

iittwak-r*. [i6] itfcti [17] fctaao 

[0039] [19] *B08a««»'( D^, ^9- 
/T-'J V^**3HRttllll<«P» 1 0 0H*gB 
K« 1—20 0 'J yW&XV/* fctt^' 

•m<ofiro$MooK«sc#n/c,b. i-so@ft 

iWTt*;i:«r«tti:-r6. [16]^[18]W 

[0040] [20] mwmj®fa(i) 

ic. *jStt'Jyl^S:, *^tt®Ii§^BI»^l 0 0« 
«UfcatUTBW»-C0. lr-6 0««B**t«Ct.. 
S-^fat-tS, fS*« [ 1 6 ] JbS [ 1 9 ] <OV^*>. 

[0041 ] [21] affi^ffllK^ ( I ) 
'jyS&Sfc LT, *f*yMtP2 o 5 *^w*;Ht 
[*f-3f>] / [P2O5] *^'0. 4-1 . 0TJ>^) 
X. ao^f-^ya*iMn s Mg, Al, Nic^tf*^ 1 

mtftiz 1 axti 2 atJUiT'*> & *^tt u y wb*^ 
■r* £ «r#ffifc . [-20] ^lee^r^x^tt 

[0042] [22] mmw®mm{i)tfz$> 

^^DA^Ka^WJSr, *^1x«fli<OiB^-l 
0 0 WHKc*tLTffl##T0 .1-5 0«*»^#t 
I.Ct5r#Sfr-&, [ 1 6 ] Jbm 1 2 1 ] OWf tlfr 

[0 04 3 3 [23] mmmm ( 1 ) tsxx// 
jtwmmm 1 1 ) fcSHnrra , oa^k®» 

JFJi LT. TE ( e 1 ) - ( e 5. ) cr>mv#frt>MtttL 

[22] izwMnri/XfSM&ii x vn-kmzmxK%. 



(9) 
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(ei> mit^m 

(e3) mmmymt^m 
(e4)tyyf>i^i 

[0044] [24] mmammK isyytv 
tmmt-rh. [i6]^t23]<o^-m^i)g 

[004 5] [ 25] ^ffiJ^SffljdtlW,; 
:tn£JRig£ LTT i ,-.S i , Z rcD4"JK>S!tfftl> 1 

*<fc«>l fcfcfltt**-*. [16] 7b 

^ [24] wftia* i ^icfEfiorv.xfijygttfcjtf 

[oo46] [26] tmummtmK (cxom 20 
nmt-ri. [22] j!»^[25]coo-Wi*nJi(cie 

[0 04 7] [2 7] mm (ID fc. #?D^ 
SCk^^mtfl.. [ 2 3 ] £f5iB^TWXj&EM4cfc 

[0048] [2 8] m® (U\YX'm^Z#ym 
8-fk^^xe^S«AJ5 0°CUTX'$>&. 
mm. feltf, S-fl:«£0^5X!|S^aS*<5 0-CifiT-* 

& . 1 mxiz 2mi:j±nmtfyAm&&i&<?>mi&fm 
wmm>b%h s [i6] lett^ri^^^tttj it^ 

[0 04 9] [25] iiuie(S^5X!|E^iaSW}§^ , 

Mtsffiiti- i?ie»^7xiK^kjs^wJ^^i: 40 
* . [28] im<D7\,mM£& ivMiumzmtitz 
[00 50] [30] 'mimmm\kLx<r>xvx. 

5 0 0 OWTO&W^ilrWL-a^ [ 1 6 ] ffi 
[0051] 



#^2 0 0 3-2 3 908 1 
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[0052] *micomw*mmfcco<-x t 
m->m%tixte. m^mw.. zn-Ni*> 

iZMfc. Zn-Feft^iS (HjfW>o^ £&{t 
imM&fr^Z) Zn-Crftol^ Zn-Mn 
#)i%mWL. Zn-Cotf>-?£IB^ Zn-Co-Cr 
■&&#>'>ZmWL. Zn-Cr-Ni#>o#IHgL Zn- 
Cr-Fetb^Zmm. Zn-A (PR 
tf. Zn-5%Al£&#>o£|fl«. Zn-55%A1 

Zn-Si0 2 #ifctf>o£8H£) ^i'^ffli^; 
£U#l«OiO£'2/iaEW-^ L o§8ll££ 

m^&zttfx'zz. ztz. *%wnm®wmn< 

-Xt%&7lU$-VJ>.m>'>ZMW.tlXlZ. 7)1$ 
x>?A#>o£*fl«L A 1 -S ilh^ZfflfcZR^lZt 

tfx-zh. tfc. #>izm®tLx\i. mmwizbcfr 

t^Ni&i:Oi§gfttt<W>-?#£JfiU *CD±.tZ±m 

.[0 0 53] tf^^iSfcLTti. (*i§&4> 
XcoWM, #*®mxcoWM) , jfflffc£« 

(Cl~2 0 0 0ppm<9N i , Co, F eOMMlimZ 
*ftaS"**fcO. ftol^ICNi, C 

o , F e *^X27)Vil >; t L < Uittt^SiRC J: S^ffi. 

[0 0 54 ] <X(c, ±taffi«8*J6o !<«!#£*:li7/W$ 

£vzn&mm<?>m%m®fm ( i >-t=o^rK 

[0055] *^^BI«iaiH«t:*JV^3g«.«*o 

tT»*six&*iB«si*iwi. ( a ) m-m^&A 

0 0-2.0, OOGWPVTA&Vyyya—iW t'X 

u >f y i^r v&&mz%s&Lx&htiz, m u r;u^ 

l/^/U3-;P«ttXjK4f^tMi (A) t, (A) £W> 
«xjjf*5/«*««lli ( B ) t . }Stt**5r^-ti» h h* 
(C) t, tZmzmtX (C) J3U>h^«tt 
*^*-ft^(D) t&m*1t&Ztl l Z£'*)®t>tl 

&®m**tz^LXKch*&Jix*i'mmffim , 
(b) isyyAvTwrmt. (O uymm 

mm (i) ami. ztiz* mmztiKm 
mummx-hz: 

10 0 5 6 ] 4*. ( a ) flR*T*ft*ttxrff 
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[0057] *ttX^df ^fflli^fJtjg ( a ) tf, tf' J T 
jU^isyfyn -;P£ttxtf* i/fflgg ( a ) , ( A ) H 
fl^tf* J/*£3FHli ( B ) . m^m^i-h b H 

? *jymm < c ) mmizstx ( c > im?>m ■ 

**S#ft£W (D) *R«5-rc»fefi6fWg-(ja: 

[00 58] 'jjEWfUTyWpl'y5 r U3-A* 
ttxtf* v^BM (A) li % &WH^4 0 0-2 0, 

oooco^'jr;^u>^U3-;k t'x7i/-xi 
x** «tt*^*fca«Rtf y 4 y s/7 * 

[0059] JbiEdf y 'Wby/y a-tut Ltti; 

tttt. B^tt^m-ft!^ 0 0-2 0, 00 0, 
L,<li5 0 0-1 0, 0.0 0<0«Hl*|*<aLTV^. 
[ 0 0 6 0 ] £ , /LfEb'T. 7 x /-/HLXJttt? >-fflflg 
(i . 1 *WW < 1 1 1 WOZX* S;t' 

^^txtrAbb Klf y, toijfxb^n/Vb F;'J 
y i cDHSS-KEfc;* ot^fifc b**7 xV-yuovV 
•j x^wx-r;u*^mixar/lifiAtt^ffik^M)S*^ 

[006 1] xtf* MHtt<OMHtcttffl L 3 & b'x 7 x 
y-/l^fc&»<Oftll0ii LTJ2, b'7. ( 4-b HoJf 
y7x-^) -2, 2-7 , QA c y, b'7. C4-bHo^ . 
x7i-yH -1 . i-x?y, b'* 30 
7i-;H 4,4" -•/'tFn^fy^i:- 

/PX-ir/K 4:. 4' -i/"t HD#yy'7i-;^* ' 
y, b'7. (4-b h'OJf'^7x^;l/') -IV 1-477" 
?y, b'* (4-bHD^x-3-t-7^7x- 
- 2 . 2 -rD^^flf htll . b'7.7 

[ o o 6 2 ] a.fc 1 x^xffijjg(±^y r^df uy/.y 40 

£>, HRfc, >ft3 1 0-m 0, 0 0 0, Wc»3 2 0 
-*>2. 0 0 0co®Hrtc0S!cW^F»5rWLTV^; 

0 0 0, #('$5J1 6.0-#>l , OOO^ffiBftfc&l-iO 

[0063] § JJefttt*^Wfc£flJttJLie* 
'J T)V* V V?)) b-/l^£ttx##i4BI| ( A ) 
V ^7 *- hSCOT-D -y * y/tf^fcKffifflSftS i?) 
X'hh . *«fWeWrt«4: LTtt. WitfC X * >- 50 



10) ^2 00 3-2 39081 

18 

/k x?y-/k j/xf-i^y/y a-zwEyrf/w- 
?/Wf*> i «r/P3-;i^ ; Pi?, 7nwyilf^ l (i 
#^*y& ; xf-/M ;^7^ y^O 1 {If-:t-/W>«P 

if -efua^o7-o>y^y^ffj (jitt*tHt«^ 

») i: LTti, ^'xf-;l/T5>^m2^r $y, >-'x 

, f-pyhyrsx, ; &yx^/-^T5y^oiffl^2 
fersysxjibHD^^/i^t lmxknmimrs . 

y, T^rbFtL<Ji^;^yl?fc, AUtflOO- 
10 2 3 0'CcoiagTUnllftSJK?*.Sc:fctJ:'3T;u> ; 5 

y, ^$y, si-^yy^feKu-f s^/yy(?3K 

A ; 7.x y-/k y-;i/7 x 7-/^7 x y-;HIS^ 
SWWMI*. i*l^>^l:^!ftli-«fc3 0~2. 0 0 

"• o , w *£ 3 o - 2 'o o mwm&fMH-zzG-tz 
[0064] ±te^y >f y 5^7*- hft^nni, 1 ^ 

?Ky.>fv^7*-hfl:^«ii: LT»i» raw 
»; wwsKrirwj-f v^7*-i>fc*tt**fi*s 

[0065] f - Wij'i y ^7*- h (HMD 

I), HMD I Wh'^l/'y hftp^l, HMDIO^fyi/ 

75i^-h^»t'f)8ii»iis^y-f y^7^-hft 
^y*Dy^yy7*-h ( i pd i ) , ip 
d iwu? Mb&ti, iPDi^yv7Jf^-hfl: 
^Hiv **»df ^ 'J P V S M y £^7*- h « *»8sUp 
4„ 4' -y^xx/u^c^y^ ys^r*- h^rifwli 
9K5R# 'J -f y ^7*- hrfb^ft ; V x i\s*sl?4 V i-T 

y^f y^7*-nt^Hi. 

[ 0 0 6 6 ] ^'J Ttt&V>r\) 3-;l^ftx^4f xffl 
Ji (A) Siii^)*^<0ie-&|i]^{iHRfc(lTiEO« 

[ o o 6 7 3 jk y 7;^ u y ^ y 3 -;Ko*g?Sfc ^ y 

>f y S^7*- Ytt&hOA y yT*- b«fcc0S4it : 
1/1. 2-1/10, «FtL<«l/l. 5-1/ 
5 , »c*F* L<tt 1/1.5-1/3, ffllbWMf^r 
ft^«W>*»«t jKU -f yi/T*- HfctfHWH y i^7 
*-b»tWS«Jt: 1/2-1/100, #*L<tt 
1/3-1/50, Sgtff^L<Ji 1/3- 1/20, 

^y7;w^^yyy3-;k x#*M«f»a^«Stt** 
**fc£tt«*»»>-&it«i: y 4 y i^7*- 

«J<0-f y^7*-b*i:<03«Jt: 1/1. 5tlT, 4? 
*L<ttl/Q. 1-1/1. 5, Sfc»^L.<lil/ 
0. 1-1/1 : lfcf $9* { aST'S>S. 

[00683 jj&K y 7^i^y/y t"x7i 

y-^Sx^^«mM, «tt*S^b-^!lS^y-f 
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y ^7 *- btee^BUttmKMmiffizx o ff 3 

[0069] ±fET*#£>fUt#U 7;Mf y^'J 
£ttx<-tfdf xSfll ( A ) ■ , ( A ) mV^X* 

mm ( b ) . vStt*#srwri» t k ( c ) 

w&mz&ix < c ) uw<wstt*3MfWfl:^iii ; 

( D ) £RjG§-£4 Z b izi OW&toic+K^rtW-fc^ 

[0070] (A) IM\-COJm*ismisimffi (B) fc 
LTJib'X7xy-;l^A > t'X7i/-;PF > JXvv 
9 M 7 x iWJ 7 x 7 -/MB t x £ y n/P t 

H 'J y^rt'coxtVNQ t F 'J >-fc ^RJCSHiT^y. 

imx\ ttd±2 mxtm& l x ®m?&z t % 

$>&Zbtf#mX'*>£./ . 

[0071] ( A) VMC0*X*i<&&1fflm 

(b> t lx\ .±n^m *>&kmitik*cox.#*c i^m 

b tfX'Z . li^IM«*kl6Stefcx#* ^ 

x^f-zMBIg ; T? U/l^XJiy yy »JA4»flrif*^ 

■f sa^ttwa* y v-jfi^^3Ett Lfcxtf* v r y 

[ 0 0 7 2] $ (A) fctf^xtf^g-^ffifli . 
( B ) t LT •. X^#i/g6*£t£^ttftiy-?-:fc:7 



(11)' ^2003-239081 

20 

iWf& z fc #t-$ . ±e*-gftt^fiaw* y t 
LTtt. Hitf. y?-/Myy) 77UU-K xf-;i. 
(yy) ryi/w-K yvi\!!)V (yy) r^uu- 

K n-, i so-t L,<{itert-7 J f-;Ky^) 
V U- K M^/M* y ) 7 y 0 V— Y , 2 -xf-;|/ 
a^/P (yy) 7?>,>l'-K rx;P (yy) 7?>J 
U-K 7-)'J;K^;) 7^';U-h^t*<07^ !/* 
UXttyyyj/HftoCi ~C2 4 <7)7;^;pxxt 
10 ^;7yU/^ yyyj/l/$L Xf-U->\ t'x/H^ 
i>, 7yy/W7$h\ 7y 'Jo^hU/k N-y^-n 
-IV T?VtV7$. h\ N-yf-n-/My?) 

ry y/i/r$ kcoci - 4 7;^/Px-f ;msft, n, 
N r v'xf-;P7S yxf-;M y y >J h& b'tmf h 
Zb * ? T'$ S . xtf* ^«*Wt S^FS&ftt y -?-b I 
•'■ XteyVi/iS/VXfTtVb^Y-. WislfArTfVls 
3, 4i^yy;'nM-/yl/-l-^f;K^ 
^) 7^'Jl^-^if. x#*v£fcm-&tt*&*]«5:f*f 
ofctfrcabfUf. Wcim$fl« b^Tii^V^ 
20 U /HMtt^MHffiliiK U xxf^ffil^ xtf 

. ,4Htt. 7xy-;l/«Sflg^fc'ti:oT3m$-^ffim 

[007 3 ] ±iE (a) m*>±#* ismimm 
,. ( b ) b ixmizm iwu. txyxy-^Atx 

mmx-h o , wjEttfcffi^T ^ ^ h t&^zw&xb 

T^fMl 500-1 0000. x^dfv-l*l 50 
4V^5000T*4. iaW^fi*U 0 0 0 0 £M 
30 x£>fc*ftffc1x#ffiTU 3cS*x^5;ay*#6i' 

.. 

[00743 : 



[oo : 7 5:].:-i3effl5t^#. q«o-^5o.&saire*> : 

0 . t < (i ; l ^4 0 „^(C»S.;t< «±2~2 0«S 
«rc* S . ^ ^rh'y. 7 xy->kA^it#s<fiMi 

tfx-Zh.' 

[0076] ±R^*i,m&WM&>x#*i'*bK 
mz%&km&^ik-#fob iXHTsiVfcniWlft* 

til. ■ . ' >■}■■ . : ■■ I 

[00:7. 7%^jsmm^-ti> t ? 5 • 



40*:- «fl^*^Nt?y>tak*« 
,. • 7;Pa-;H«! f-^-tvm. 

[0078] *%B^X'{i. Zixt>0) 1 a4fc{42«feLJb 

[0079] £mmtkm*G-?& r s yft-^^t 

50 fcWfcl,Ttt, WT^)t(0S:^f:6;i:*<-C"^6. 



[0080] d j ViA\> V Y Ujf S^tK o*;y 

w 1 «r 5 y*£ , y hy. ryl/r t F it < Ji;!?/P* 
yfRbmUi 1 0 0-2 3 0X»<0iB*TM!!a6S 
•frTT/py'Sy. yf$y, sHHP/'Jy; i>L<{iW 

( 2 ) yx-f/t/T 5 V, S/X^>-/PT sAn;- 

y-/PTS>\ N-if;H^y-iTS^i:'«l2 

®*y7S'y 

( 3 ) ^yxyy-/i/7$y&fc'coJ: 3fr*y7/k!ry 
-)VT 5 y i: ^7;^* ;P ( y ? ) 7? y ;k7 s H i: * 5 
rtX/Mt&DRjeiC jftfifciS 2»T s=y 

; • ;.; i 

(4) tyx£y^T = >\ ttkyfs-ivr^ 
y s 2-ts4^ / v4^ 3-5T5y7*oKy-: 
;k 2-tFo4fy- 2'* (T5yiro^%x) xf-yp 
x-tVKc t'cOT/Wy-^T 5 y<0 1 WlT 5 yS£y 

<r)-m*m-k%itis® ( c ) t txh) mmuim 

14, iSttjWR'ifeir^^ K5|>yflW*ifclij|l3a 
7 5 yli*ftkftt14X#df yiikjBti^* L^^W 

x\ ztihz£x'*i'&zfcmffi:t?&kMz®t?) 

*<7)ff4TT'X,-KJfyatRi£L, x^i/a-tWffifll 

r 5 y fc LTti; witfj yy f /yxy yf-^r s' y. 
huxf-^rsy. Mj'y^;ur$y, Kim y rue 
)vr s y . y f-/pyxy y-^r 5 y=5r if* W5 z b 

[00813 mcox oiz^mm^it^mx'&t^ 
WiX'®&mzmi+&m*%»th r <nv%^**tt 
&tvyit>tmm'Mtf* «tt***W*t k? 

[00823 '(i)*;^t>*7^h\; TotfctyKh p 

?y>\ -ty^Kt K^y'K. T^'eyKxtH^y* 
k -fe;<yy&yt K5y*k Krtfy&ytK^y 

H . -Y V 7 y ;H?y t H^y H , f-^/l'tfb H 9 V 
k 4, 4' -**yt^yHfyX/u*x^t K^y 
H , x y y t.K^vy : rs y ry y /kr 



1-2)..; ' #H2 003-2 3908 1 

2,2. 

''' '(ii)t^v-;k 3, s-yy^fc^y-^k 3-y 
^-5-t7'/ny, 3-rsy-5-yf-;n^7y 

(iii) l, 2. 3-TSy-l, 

2, 4-hyTV-*. 4-TSy-l, 2, 4-h'J 

r/-;K 3-y^yh-i. 2, 4-hyry- 
,/k 5-rsy-3-y;k*rh-i, 2, 4->yr 

- y-/k 2, 5j-3/tl«P-3-*apV-l, 2, 4- 

h.yry-;k iH-<yyhyry--/k l-tno 
io =3fy^yyhyry-;K ; 6-^^-8 
-t Fndfybyryotyry'y, 6-7x^-8 
-t Kn^ybyryoey^yy, 5-tHD^y- 
7-y^-i, 3, 8-hyrif-fyh'yy*y=5rt*w 
hyry-Mb^; 

(iv) 5-7x.x;l/-l , 2, 3, 4-rb7y-/k 5 
, -^;^7*h-l-7xx;k-i , 2, 3, 4-rh5 

(v) 5-r5y-2-'y;^rb^i, 3, 4-f-ry 
ry-;k 2, 5-y*^;k*rf>-i, 3, 4-f-ry 

(vi) v w yi?t h 9 y' h, 6 -yf-yu- 3 - 1- y yy 
y. 4, 5-y^nn-3-eyyyy, 4, 5-yy 
n^-3-tyyyy. 6-y^-4; 5 7 ytFo 
.-3-eyyyy^^^byyyy-ft^j: 

;•■ JtSrWL, SffKfiBt+ligSJ^SW^&br^y-;^ 

-&*v hyryr-/i^#iwwc*arr*6. 

h k 5 y yfiwwwi i a^#*ht:\ 2 aotsrii 

30 [00833 ztoXoiz* ^yr;^yyyy 3-71^ 
ttx#df y mm ( a > . (a) j2w«>xjk* y»^*i». 
it ( b > % m*mm-t.& t h 9 ^*yBw* ( c ) a 

■. i^WWKtX ( C > JjW^Stt****^^* ( D ) 
; ?r^L<{ilb~3 0 0iC, «tO»*b<{±50~l 

5 oiccoajrctt 1 ~8B§ras«§-ti-s £ t izx<onh 
turn *m<r>*mwm) 

^tiC^^S £ t t^ct 0 *ttx.-Kdf ySSfllTi-fiifS ( a ) £ 

[0 084 3 £W»«i*WI«ltJBiTff->TtJ: 
40 <. fp^6««^^BB4«rt:l»£S*i.^. Wi : 

if., r-fe h y . y f-;i/xf->p^r yy. *+)VAv yf-;u 
• : ^'hy s yy^^hy, yyo's^yy^t'wirh 
;•• y»;x^y-;k y^y-7k 2-xf-;i^dfy;wr 
/l/ij-;k ^yy;l^T;U3-;k xf-yyy*y3-;k 
xf-yy^y 3— n^y-Y-vrot/Wx— f-yk xf-y 
y^tlrj-yl/^yy^/l-x-r^, x^-yy^yrj-;p 
t/M^x-f;k 7Dtl^>/'j3-;K 7ot' 

y y y y .a y y f-^x— f;k y'xf - y y y y 3 
-;k y'xf-y y y y 3-;^ y xf-;px— f- ;k y'x 
50 yy y 3-/he y y^/ux— f;t#co^S!*5-#*' 
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[ 0 0 8 5 ] tK'J 7/Mf UV^y 3-;HHtxiJ«p^« 
II ( A ) SIX ( A ) fiBWttjK* i/***»ni ( B ) :t 
vStt*H£.#f & t F 53?ylliMc.< C ) b 

* y 7/p*v y>;y 3-^citxji«f yeai ( a ) m 
(a) fiwox^^^^rtttB <b) ty}3d&t*Jm 
taw* t f 9 ^-yRw* ( c ) it>?>$gtt*s&> i* 

Jt#0. 0 1~10, JF*U<liO.-l~8, Sfcfcjff 
4L<teO. 2~4.fcfr*J: 3 fcjWHfctt. * 

[0086] ; t l«9$/vHtfft ( C - ) *>-*fc.j8 
tt*3ftMrft#iii :< b ft*.* i fc s a»; 
■#*i«i| , i:.'LT^9; , 0**^CljF, *F % 4 L<Ut-7 0 
t/WaBTR . JTO #4 U< tt 10-6 0 

[ 0 0 8 7 ] 4fc , *«WCI4WP4/< 'J 7&IBt£ «A 

( l ) .-fvV.f *r^k.***J8+<0*iai:O'>wy 
y^JB*f$:f$«fl$*i6. (2M5.$y, ISSfc 

±C*^AWb F £RJtE StfT&S *>n-jMfc£ 
tttf>-ang L < M&fflcjRXlc 1 ~ 5 tf> 1 ffiT;P3-;u 
fcRJES-fr-CSr* 7/Mf /I'X— r/Mfc;7 5 7 ®Mb «tt 

[0088] JdEXi ) ^SC^k'ffl^l^fcMfc 

■frfcfl^art* & . <r <n <k a y A v i^r^-h its 

[0089], (i) m 4 fcti p - 7i - V V x7 
*-F. 2, 4-4Jttt2, 6 -HjW-yy-fy xTrt- 
— F. o-4^U'p-^'J UVy>fy^T*-F\ ^ 

+vy*M y ^7'*- f • v-fey'-f y y7 

(ii) ±E(i)Oft-&1MM*4fcJ±*fi'fe^^fti:^fll 
T;P3-;w (xf-yyyy':3-/K yoei^y^y a- 
;^fc'c7)2fflffT;i^3-/i^a: $"j-tyy s ->u^^d- 
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: /i/roA*>-^:t'o3fir;U3-;u ; **y?xyxy h- 
, ;^if<7)4«r;U3-;W; y;i/t'h-;i/. iXy^x'J 
. xy F-^55rfc*06«r;i/3-;^k') fcogj&fej&fe 
T*oT. 1^F+C^5r<i:t2»?5>f Vi^T*-F ■ 

i*i<s><wj^y^r*-Ffl:^W4, i»***rc. 

[0 090 3 4^. sKU'f75'7*-F-fc£»<0««q 

10 (i) ^y-rt-i x^y-;K 7oa7-;K y^y- 

(i i) xf-i^ y y a-ypfc 'iXf/t Mi xxf-1^ y / »J 
3-;i^c7)^yx— f;i/Jg s ^J^.(f, xf-/W, 7' 

o t/l^ ( n - , iso) , 7'f-;l' ( n - , isp, s e 
c ) SrifOtyx—T/l' 

(Hi) ^ uy-;^f ^nHKr^a-Ai 

(iv) r-bh^xA, ^f-;px^^-hy^Jf^A^ 

,. feJLht miXV +Vis7*-h{t£®b Z 
20 fc fc J: 0 . ^< b htmTTSmzmZivW&ttM 
t ixwp v a y s^t*~ Fft^»*»* c: fc 

[009 1 3 ^O^^^KU^f y$"7*-Hfc«»l (a 
. ft^U^HEMl ( a 1 ) ±E ( a ) 

^«^T*.&*^ttfflH) lt . want txn 

4L<ti ( a 1 ) / (a 2) =9 5/5-5 5/4 5 
;(*8S&#<Df«it) , . ct.9*f4 L<li ( a 1 ) / ( a 
2 ) =9 0/1 0-6 5/3 5<0§y£T-K£-f !><7)#aS 
30 ST**. -•KU-fy^7^-h^«!l(c«ia*tt* { *> 
0. ^ixSr (al ) / (a2) = 5 5/4 5*fiiTE 

iaiWWKFAtiBi l/t L4 d . i W J: 5 
. , X 'J V x7^- ( a 2 ) Offi^ft(± ( a 

l)/(a2) = 5 5/4 5WTt7l»^t*W4U 

[ 0 0 9 2 ] >5rfc, x^^«**fi}||t±|2#^a 
40 tt*S»^t^k^RiGa^T»**^ffiWtt' 

■ ibte)WHjft&ttftt & c t *^4 zcommm 

MbLXli. mni- N T xf^*'Jy. i^7f-;W 

■ry^y^sm. m&t'x-?z%ytfmT*&. 4 
m-simm bbt wktwrr? y 7^ -y f . ^ y , 

50 [0093] ^ffi^affl^ft ( I ) ti!4±» Lfc*»» 
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m a s s %m& ±RS k LX 1E£ LT t X V \ 
[0 0 94] <Kfc, ±E(b) OjfcftT-fcS^^-y 

ry vymi,zr>\^xWJ$t&. ;«-/5y*7T!Jy/ 

b 3f 7 >\ t'x/p K'J ? u o v 7 y . t'x/p h V X 
Y^^yy\ xz^)\,yyx.h*i'*/yv< 0- ( 3 :> 

>\ r -7V isF^i/T-vViUh V * b^i/isyy. r 

70i'V*>-7aV/\,bV3:b*yyyy. N-,3 (T 
$yxf-;i-) r-TSyTotf/Mf-;l/v^h^xv5 
N-/3 (TS/xf-Vi-) r-T5yTpt;l/hU^ 
x**/yyy, N-/S (r$yx^/k) r-TS/ro 
tVP h VAb^yisy X, ; r - 7 S 7 To bVXb 
>v^5X r "r 7 5 J 7*0 h»jih^5y, 
r - y ? 7 y vrotvi-y W^'y Ry^5y > . 
r - * 9 7 Vu*is?u\Z)VYV Xb*i/)/yy , r- 
*99Vu*i/yu\ziv*^)Vv^v*i/vyy^ r - 

y*7yo^7"o£7L-Nyxh*i^5y, r~*A> 
XTbra&UX+Jl'iS.* b*i/i><yy. T-*)Vtjy' 

n - 7 xz.fr- r - 7 5 >rbe;l/ f> U * h 
i/yy^ r-*J,VA HTnh^hKxhdf^v-^y, r 

dfv-^'J^7'nt;P) fb7^7-f h\ y-AVi/T 
^-h7DtV>hUxh^i/x7>-. r-h'Jxhdf^ 
^U;i/-N- ( 1 , 3-V^^)V-y'^*)fy) rot 
;iyr$>\ n- ( t'^/Kyy^r s>) -/9-rsy 

x^-;P - r - T $ y To tf/p h y y h df yV 7 ytt k* jfc 
Wfl ZttfX-,% Zither, 1 m£jmx : &Mi.2im 
v±zm& txmmt&z. k a*?* . ;^4>£oi/ 7> 
* -y r y >-y»j*#tf^*q»#tt^ft<i$a*ii . * 
o v 7 y r y ^**jo*ftiiw-.s i k t x 0 

£fcfci'7V-/l'£ (S i - OH) ^Ao^TOIfc 
[0095] £*> J:'.*(C3>? V* yT'J y^lSrffi^t 

7tem®mb<mm&Zftfr&zti^mx'b&iif. # 

J^tfSttftSJutfco # &Jgk*#iiMliiOffi/7 
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[0 0 96] tt:. ±&Ss9>*;<97' 1 ) yirWi^x- 

i>. ±ie ( a) vmmmmtmm^'um&z 
mmtisyy/i'vTvyTMtimziiftL^. zo*. 

o% t yyy*r«/7'0yymblXtt. Mlli. N-/3 

10 v5v> N-/3 (rsyx^),r-T5yrne^h 
yp<hdf^7V, n-/3 ('r?yxf;n r-rsy 

- yptr^b y^x^fvi/^y; r-TSyrat^hy 
^b^rv-y^y, r-rsyrot^h yxhdfi^^7 

BM-903j; r KBE — 903j , r K BM— 6 0 
3j , l"KBE-602j , TKBE-603J %ft: 

m^hz\ttfx-£&. 

\S091\yyyi] >?7V y^ffl^E^Ui. ±12 

Ka) n&&?i>.i*Mtm*mmiooiukM 

20 (C#f JSF4.L<tt 1-2.0 J: OSP* L< 

ii-5~10 0«««, $^(c:*F* : L<(i, 15-5 0® 

Mjk-rt^jwiaT** . ^7 7 r y y^joie 
^»*« 1 nmmx'im-km^ o . 3 0 0 km 

; [ 0 098] mziiz ( c ) co^T* h y >-Kfc ± 
^ m*izftmLx&m%mz&&it^mm*tt-h. 

BBKfflBi k oaattt^ 7 y * -y 7 s y y^J Sr^- LT# 

L<(fti±-r4fe«, iMttt*«Hrtiiwisn6; coy 
ymt ^yyfrtai&mmmmx'mi ^x i, x ^ l . 

[00 9 9 ] ^4f9-7^*nAllBW«8»i«ft:l8je*. 

• ^v^, 7ciz&KtcM®zm&m<7>mmy}%mz 

WL^^b^oW^iP^.^zy^^-^ym. ?v 
fc : S)Hy&. tt^7 y^k'OJ: d=5rT i , Si, Z 

40 tf7;^o^JlB?^»* L<. cn^«ia^it«i2a 
OkSrffl^4Clk* { T'^S„ 

[ 0 1 0 0 ] y yma tv/tiza^W7n,*n&x. 
Mcom&m (fiffflts^ii^n-^ffi^fi) .tie 
, . (a ) ffimtxhhmmxmmmt 1 0 omss 

i^LT, 0. '1~8 0«JW. »^L<(il~60K 
; ' »g|5. £Mw#^L<ti5~5 0fl*»kt-&oa<>Ii 
T**. yyKi3itA'/t^ti:^= 3 f-*f7^5j-D^Si?^ 

o m&m±x'ii&mmmmj> y#± i*t*\ 
50 coioi] mummm < i ) wi, i^^i4i6i±Sr 
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mtix. miz&tx*®&) ytmzm&tiz 

b tfX'% h . Z <Q*®& U t LT ttv fc L 
Ttttvn* y y§L to-'j y®, #0 y yit * * y'y 

[010 2 ],&«|#<oy *K£0#^!B*,#»fclK£ 

[0103] i cy^y* **ry y^arna 

. )m/m£$m&i$M e n jhuvp h a<±# i . *<n 

[0 104] ±fc 4 »fc:«lfciBAft*»i6f:V^ftft 
frfclis *j8tty >-K^*f-^y«k LTtiA 1 . M 

n.Ni, Mg**wtca*.K, £*i$>*>*a»4>»«i 

mt\>\ znXvKm&vytmkUzii. mi 
<f, m-oymr^s.-^-u, m-yy&?y#y. » 
-y ^7.^: m-V J*imf.e» 
ti, ztibnd&iehfttzm-- y >&tjv s 

lit [^f;ar>] / [P2 Os ] #0. 4~1. Of* 

U\ mo lit [^rf-Jf^] / [P 
2 0 5 ] #0. 4*)lT1i'ar^tti0y>'i?(cJ:-5T^ 

v\ 1. 0*tti4k«ffli(^tt4qfL<^ 

[0105] £<?*j§tty yKS^ofi^ai. ±te : 

( a ) «jS^ft'S*4MKtt«fii<0ffl^l 0 
fcfcfLT. ffl»»"C'0. l~6 0*k». #*L<tt 
0. 5~4 0«ML ^ A.tciffi L<ti 1 ~3 0«*gp 

tthffyim^X'hh.. ?wttty y&iS<oi££Ma { o . 
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fcJOBtttfBk sfir 0 niA5J4 t J H"< . 
' [0106] ( I .) till. ItettliltS: 

fifcWAtttt (i5*i*tt> *»6ik36«f *6. CO 

n?aj*mummit. WZTK ( e l ) - < e 5 ) 

10 [0 10 7] (.e : l)JftWI 

( e 2 ) *Jl>WJ»& jiV/tWtAfri'VJxfc&to 
(e3)«*ttyy|«fc£* 

(e4)t'jyfyift^i 
(e5) hyrv-zMS, f-r^rv-^ 

Ztlh ( e 1 ) ~ ( e 5 ) <0#7 DA^Rfia^jDSiJOp 

: ' : [ o i o 8 3 afc lie ( e i ) .'<ojs^t LTJiiafi^ 
20 is>)t}X'b&ov4y,)Ws>)**^s>)t>z®m$h 

ZZcymiz&SZtttili'V&J *>Jz&isO 

aM^(tt)Iwy-T7?^0, 20. 3 0, 4 

0, C. SSrfflV^ik^Tt. ta-AKxy*kL 
Ti±. B^TXDi/Vl/ (It) ^AER0SILR971, R812, R 

■ 811. R974..R202;:R805 S 130; 200. 300. 300CF£ffil^ 
ZZtifiX'tZ^ &tz. XlVistiM *t 
LT«4 0. C. Sim^hZtifiX-t. ha-AHx 
30 y^rt tTti. a*rxn-» (&) ^oaerosilr97 

1, R812, R811, R974. R202. R805. 130, 200, 300, 30 
QWZm^hZttfX'th. ttz. ttlVi/V^Jtyg. ; 
m/Vi]k LT(±W.R.Grace&Co.i?cr)SHIELDEX G03, S 
HIELDEX AG3, .SH1ELDEX AC5 (U-ffltffift^) , a 
±^y^Tft» ^COSHIELDEX, SHIELDEX SV710 

40 4. 

[ 0 1 0 9 ] 4fc. ±E ( e 2 ) , ( e 3 ) iittSkm 

izx ^xmzmuzmttm ( i e«H^±) sr^a-r 

tvf*l-Cfc<fc<; Cfl^Oiat^(i2aja±5rffifflT' 

>r4m.J])Vis*7K, timtDVis^J*. VVWi1jtV~/*jJ» 
LX<?)i!))\'i'*7J»<r)*%-&t3%. 

50 A, ^^^^A^k'Oid^/^^AtJl^O^f-^ 
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mizi o^l/coh- t®mx'®m&<?>&j8iMt lx 
xvmzm. M&mz *tz. ±mxo 

4*yt>wmi. mfmzm$miz*iaLxmkt: 
znfe^.mm^mmmm&mt&s.Lx® 

[ o n o i ajt, ±ib ( e 3 ) Tbzmm ymt 
&bt ixa. mmvy®mm^&z\ttfx'%z>. 
zcom®kv>Mmt<m. mmt'coi-^xcommco 

®M\tcoVy&mS. V>Wf?ms*?j>^ yy 

mxivis^j*. uymr^s.-^A^t'co^rixco^s, 

%t°lzmmi%< l JEM. Z1**JS. -**i£2*rli 

wvywmwftixi>£<. pbfc. 7EMte*iy t hV 
yfmcom. #v y ymktc t'to^xcom^ y yms 
tfo zwmm&v yfc&ftHim&izx^zmftitziibi 

tz v ym *y t m&mizz <omfr-?mm&?>& 
mmzzitfLixm&m&zmL mmmmmt 

-So * 

[0111 l.itz. JJB ( e 4 ) 'J ^r^^ 

mi.m)VY^yrfyw&^ H&ev/fym 
^im^s^s i fc -cirAfija**!* I . «&rjs 

[ 0 1 1 2 ] JJE ( e 5 j *>S*flfc*#t** 
2, 3-TS/-1, 2. 4-hU 

rv-/k'3-^^*Th- 1 , 2, 4->yrv- 

/k 5-7$y-3-.**MrTh-l. 2s 4-b'JT 

v-/k iH-o-v-hyry-^t'* 5 . tfc*-*.^ 

' >mt LX'ii': 1 ; 3 , .5 - MJ Tyy- 2 ,4 , 6 - 
h y^:*->k">2 L j*/i^:rh'<.y t y-4 srv-^s-fc' 
a*. *fc*7s^/-A$ii: LT«5-rk/-2-^ 

3, 4-f-TxrV-;K "2. 
;W7h-l, 3, 4-?-7x7V-/k &fc>\ 

■f-7V-;wii LTt± 2 - n . n - ^'xf-zH^yy 
f-rv-A', 2-^#r^yv>77V/i^:i: 
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fc^mmmkizx^x&cMimzmi-th. ■?% 
^attAK*»iR. w*»a$»«u m&%.i&m®i 

[0113] ^^nA^|Sfi®»Sij£OiE^*t LTIi. 
±IB ( a ) «*^-C*6**tttt««iOliB»» 1 0 OH 
mizMLX , EI^T'0 .1-5 0KJIIB5. ff * L < 
10 iiO. S-SOJCigS, SfeteJBP*.U<ttl~2 0|fJ|. 

thbwm&*vtn&tf&i : thtzvx'*£< , 

ttt,^SW40■C1^f^ L<«r^. =5rfc; JJB ( e 1 ) ~ 

( e 5 ) m®mm 2mx±M^m&Lx t, i < . 

, X *)Hb8Lm&mWt,tl& . «ft JJB ( e 1 ) co 
20 (e3). (e4). ( e 5 ) <9j£#0) 1 SfeLh. ftfc 

tf 2 l < i± ( e 3 ) . ~ ( e 5 ) com^mmnmu 

[0114] affi^Sfilcil ( I ) Clkt *KKJ6fC. 

•. [0115] «iii»SBifiM ( i ) (5&m) tipH 
0. 5-6. #4L<lii:~4Klttf6£fcaW3T 
fc4. ^H«ta*afi£ft ( I ) Op HA<0 . 5*SlTJi«l 

H*>'6^gi.4fc«iafgo»Ett* i ffi<^o. 
30 mtmt<?>mitff*+-ftb%'o . w*«*«iKT-t*. 

[0116] ±®c7)fflBi*|g ( II ) COV^TUIW 
HH (HI ) +t. LTJiffBWRWiaail 

. <[ 0 1 1 7 3 (i) j^j^eajgti; «R«JifcJt«ur . 
[oii83 (iD^BtttiBtR* 1 !), mitmmz 

[01193 fB»M«l<^T-**»fc L-T, 
50 ^*«5rS^-C'(i. TP^i^ttat^ru^j«»SW)WH- 
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m^m^mtLx^tmm^mmi. mmitzw 

[0120] xyxm&wj&m^mmwit 
mmmimmimzmtix ^&.m*>x.z<?>£o%® 

isxfSLB&tt #§eu y*£t tzimi «< ^mxi> Vmm io 
mm/mit Lxfr-o # mm* bmmi-z x?%zt it*. 

immumwztz&whm^'&tfm^tzthi.z. rvx 

m&mtfmt ix#>^ $mw.frt>Mk i , #jst ttzmm 
mtffmf$$mizm3:&m%. rvxm&mw ., 

t o 1 2 1 3 zzx; *wm*5^x\$. mmiz± ' 
m uz? v.xm<Wk<nl- &mizmz>%m.mvii 
&mzmm%£mztt5-t&tz#>i l zim&®<r)<- 20 

mttsmmizi xm&ttz . m i^mmtmim 
®Mmim<vfi?xw$&mfi 5 0 °cpXFxt> h , 1 

1st, ^M^^xi|g^ias*55o-csT'^s, i« ■ 

X(i2«i^^«^7X«^?fi«o^J^S^^Bi , 
blzX ^xm&Z htzWkX'h I . ±M \Jfzi&#4 xfc 

yxW&i&mt5 0°Cjg~l 0 0TW&B.-C&6. 
£Mi , 9 : 1-1.: 9 <7)®mftX'h & . -tieiteit* 1 

zcomgkmK ®mmm&iz%%£o%§ti 

mmmm^tM mmz* ^^xo^m 40 
^A^«^rt, msimmit lx^ imm^m . 

[01231 ±&ttzifjxm$m.<r>m&h zm>± 
^mmmmmmmcn^ at; ( e. ) Tia*^=5r § „ 
^7xse^a«coP'S:i»,2afeiLh^*s»^*^ u * y 

r^-K'Jv-, (g) ^Ux-r^'J^-yK tf*yx 
x-t/I-jK U J: t*tf y x~f;l^ ykxr/WJ 

^•-;l/*^r5r|>Sf*^a«f titz'>%< b 1 1 y c* 50 
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-/k (h) >fy$/7*-Mtim fcJ:y\ ( i ) 2 
m<^7)Vn-)V. hXV. (F) ®{fflltlX<r)7n -, 

iWr<kt is, frt>%->x^iztm&xbz. ® 

ttf&Otf^Xl^i&Kti:, (E) ^V9>7V#yi— 
(F) tcr>W&Z£~>X®e>tl& 

<E) ^?yrv*y^-£«ffl-t!>^{:{cJ:9, [s] 

[0124] mzmmm (in ^frw^ffl^tco 

v^UiBB-tS. --K'Jx-r/Ptfy*-/l/i:L-ai, W^. 
(f, *f'jxf-^y^!;3-/K ^yrutruy^un- 
;k ^'J-feyywx^i^yTj-^-f K^fdirnti^y 

to 125] ^'jxxf^w-^i ut«, mi 
it. -temMtm?xv*-)\st£mz-£xmti 
h &m * iz o h s * *t* ^ y x x r^ffiffl $ 

?jy&. VT^y-m. ^v-e, -^v^^gf, 

[ 0 1 2 6 ] ^yx-T;u-lf>xxry^y L 

a; ^^fcfriaffi^^y^-^tws-^iSrxAT^ 
yxxr/K i(/C, *«(c^^^v;i^a. isJ:^/ 
H (Mitf, x^-i^y^D-^ H, rotfu-yjf, 

m) &im%.&Zitxwzx<)x.-Tj\stf&m 

Six*. 

[0127] -f Yyr^hit^mt lxh, mm. 

K*VXJ-l'yiSJVy7*-h. o-, m-. itM. 

2, 4-4fctt2, 

6 - h u y V4 y xr^- h . ^#s*>'**fe!ra$n 
7t2, 4-^fdi2, 6-by^yxWy>-r^-h. 

y'7i-^;y-4, 4' -vM y>-7^— h» 3. 
3' -v^f-;P-4, 4' -t'7i-l/yx-(yj/7^ 
-K ^^DA.^^/M^y-4. 4' -yVVy7 

yl^y-tfy, a>; -?-fVV7*rb- 1 , 3-i^* 

*fctt. -fy*ny^y^r^-h^ii§is 
s^-f y vt*- Ht^mmi'^ti. ztit>&smtiz 

\iW&LX$m-th. 

[0 1 283 2m<7)T)Va~)Vb LTii, «?ll^(f. x^-. 
uy^ya-;K 7*f-uyyyn-;K ^xf-i^y^y 
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tit. 

[0129] mmt lX<7)7a *>#!M V i/T*- 
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